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This report was prepared by the Convair Aerospace Division ‘
of General Dynamics Corporation, Fert Worth, Texas, fer the Air
Force Flight Dynamics Laboratory under Contract F33615-73-C-
3043, Project 147601. The work reported here was performed in
the period December 1972 through October 1973. This report was
submitted by the author in October 1973.

The results of this work are documented in twc volumes.
Volume I presents the methodology developed in this study;

Volume II contains the users manual for a computer program :
which automates these methods.

:
The work was accomplished under the direction of Mr. J. ;
Kenneth Johnson of the Air Force Flight Dynamics Laboratory !
(FXM). The author wishes to acknowledge the valuable assistance ";
of Mr. Eugene L. Crosthwait, Convair Aerospace Division, in the ~

development of the empirical methods for the wing lift and wave
drag characteristics.
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1. COMPUTER PROGRAM DESCRIPTION

The Large Aircraft A.rodynamic Prediction Program has been
coded in Fortran Extended Version 3.0 to operate on the CDC 6600
computer facility at W-PAFB. This program is also operational
on the General Dynamics CDC 6600 computer (procedure code RI1T).

The main program controls the calling of three primary overlay
programs XINPT, GEOM, and SURVEY. In turn, XINPT calls two secon-
dary overlay programs INPT and NINPT; while SURVEY calls four
secondary overlay programs VGEOM, MCRIT, AERO, and LSHL. These
programs bring the desired subroutines into the core and direct
the calling of the subroutines to make the necessary computations.

Figure 1 shows the overlay structure and the subroutines called
from these programs,

Card input occurs on file name TAPE5 and data output occurs
on file name TAPE6.

The deck structure for a run consists of a job card, system
control cards, end-of-record card, binary object decks, end-of-
record card, problem data deck, end-of-file card. The structure
of the binary object decks and overlay control cards are listed in

Table I. The problem data deck is described in the Program
Input Section.
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DECK STRUCTURE FOR OVERLAYS

X AT AR S 0 B

OVERLAY (OULY, 0, 0)
PROGRAM MRIT :
SUBROUTINE LNTP Y
FUNCTION DLNT §
SUBROUTINE TLNT

Table 1 1
t

¢ et v+ e

OVERLAY (1, 9) f
z PROGRAM XINPT I
j SUBROUTINE SETUP

OVERLAY (1, 1) ;

, PROGRAM INPT . i
; OVERLAY (1, 2) :
PROGRAM NINPT ?
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OVERLAY (2, 0) ;
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PROGRAM SURVEY
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PROGRAM VGEOM
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Table 1 (Cont'd)

: SUBROUTINE CDL2

q AERA

s AFTCD
TDRG
IMIN
FDRG
CFEQ
FFACT
IFACT
WDRG
CDWN
CDWT
CIRG
BDRG
CMDW
WBAC
ACCR
ATMOS
PLSQ
MTXEQ

OVERLAY (3, 4)
PROGRAM LSHL
SUBRCUTINE SSET
DSET
MSET
DAERO
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2. PROGRAM INPUT

The input to this program is described in the following
section. Three data types are specified in the card descriptions.
Type A indicates that alphabetic or numeric characters should be
entered. Type I indicates integers which should be right-ad-
Justed within the specified columns with no decimal point. Type
F indicates a real number and may be tabulated anywhere within
the specified columns and should include a decimal point. The

program input is illustrated by the sample ~ases in the Sample
Problem Section.
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Card ] - Title - E ‘er any alphanumeric charvacters to identify
each problem. Thi. data is printed out at the top of each
aercdynamic survey problem. Columns 1-66.

Card 2 KPRINT(I), Printout Option Indicators - Setting a given
KPRINT indicator to 1 causes the program to print out certain
types of data. Columns 1-27. KPRINT(1l1l) through (27) are used
for diagnostic purposes to dump data generated in various sub-

routines and are not intended to be used for normal computer !
runs. '

KRPINT and Column No. Print Qut
1 Airfoil ordinates and pressure distribution %
2 - 10 Not used .
11 Dump Subroutine AER2 |
12 . GEOM :
13 . AALO i
14 . CDL2 %
15 BDRG i
16 CLBRK
17 AERA
18 WBAC :
19 CFEQ i
20 CDWW 1
21 TAIL ;
22 CDL1
23 “DDR :
24 aDJUST
25 CMOW
26 CPZT
27 Dump Subroutine SSET

Card 3 - Input Control Card - Write "FORMAT" or '""NAMELIST"
beginring in Column 1 if format or namelist input option is
desired.

Cards 4, 5, ..., 27 - Configuration Definition d
Input Option (For NAMELIST input option go to card

The aircraft geometry is represented as a series of bodies ]
for the fuselage, canopy, and stores; open-nosed bodies for the
nacelies; and a series of airfoil surfaces for the wing, tail
surfaces, pylon and ventral fins. For cranked or complex wing
plauforms, the wing is represented as a series of surface panels.
Figures 2 through 7 illustrate many of the geometric parameters
which are used to define an aircraft configuration. 1In the

6
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9-10

% 14-15
20
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34-35

40
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Column

Szmbol
NBODYS

NNACS

NSURFS

ISWP

NPNLS

IHLS

input tv the program, those parameters that are marked with an
asterisk (*) indicate that if zero or blank is entered the pro-
gram will calculate that parameter using the available geometric
data; otherwise the input value will be used.

Card &4 (Required, all Type I)

Definition

Total number of body types used to
represent the configuration

Total number of nacelle types used
to represent the configuration

Total number of airfoil surfaces
used to represent the configuration

Enter 1 if a horizontal tail is
present

Enter 1 if a single vertical tail is
present, 2 for a twin vertical tail

Variable sweep indicator
0 fixed wing geometry
1 wvariable sweep wing

Number of wing panels used to repre-
sent the wing surface (% 10)

Enter 1 or 2 if geomeitry for the high-
1ift system is to be input. Enter 1
for single high-1ift system, erter 2
if the high-1lift system is defined by
two segments {see Figure 6)

Angle of attack reference indicator

0 referenced to wing root chord
plane

1 referenced to fuselage ce. terline
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Card 5 (Required, all Type F)

|
Column Symbol : Definition ;
== bl =2 :
1-10 SREF Reference area (ftz) ;
11-20 *CMAC Wing mean aerodynamic chord (in.) é
21-30 *XCG ;

Fuselage station for moment reference ;
point (in.). If zero 1ig input the :
Program will use the quarter-chord ‘
of the wing MAC,

i
31-40 ZCe Height of moment reference point 1

relative to wing root chord plane

41-50 ROUGHK Surface roughness height for friction
drag (in.)

31-60 FMISC Miscellaneous drag factor as a per-

centage of total friction and form
drag

Card 6 (Required if NBODYS > 0, all Type

1-10 BLEN(I) Body length (in.) !
11-20 BWID(I) Body width (in.)
21-30 BHGT(1) Body height (in.)
31-40 *BAWET(I) Body wetted area (ftz)
41-50 BQ(I) Interference factor |
51-60 BNCG(I) Number of bodies of this type
Card 7 (Required if NBODYS > 0, all Type F) |
1-10 *BAMX(I) Body maximum cross-sectional area (inz)
"1-20 BABS(T) Budy base area (in?)
21-30 BLNS(I) Nose length (in.)

31-40 BLBT(I) Boattail length (in.)

ot
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Card 7 {(Continued)

Columm S ol Definition

41-50 BASE(I) Base drag area (inz)

51-60 BFUS Aft fuselage upsweep angle (deg.)
61-66 AB Ratio of aft fuselage width to heighf

in the upswept region

Repeat cards 6 and 7 for I=1 to NBODYS. Note the BFUS and AB are
only entered for I=1 which corresponds to the fuselage input.

Card 8 (Required if NNACS » 0, all Type F)

1-10 ELEN(I) Nacelle length (in.)
11-20 EWID{I) Nacelle width (in.)
21-30 EHGT(I) Nacelle height (in.)
31-40 *EAWET(I) Total wetted area (ftz)
41-50 EQF(I) Interference factor
51-60 ERO(I) Number of nacelles of thie type

Card 9 (Requirad if NNACS > 0, all Type F)

1-10 *EAMX(TI) Racelle maximum cross-sectional area
(in?)
11-20 EIN(I) Nacelle inlet area (inz)
21-30 EXIT(I) Nacelle exit area (inz)
31-40 ELNS(I) Nose length (in.)
41-50 ELBT(I) Boattail length (in.)

Repeat cards 8 and 9 for I=1 to NNACS.
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Card 10 (Required only if NPNLS=1, otherwise go to card 13,

all Type F)

Column Symbol Definition %

1-10 AR ‘ ihsPect ratio %
11-20 TAPR Taper ratio i
21-30 SWPLE Lesding-edge sweep (deg.) j
31-40 SPLAN Wing planform area (ffz) f
41-50 TWIST Wing twist (deg.) negative for washout é
51-60 WINC Wing incidence {deg.) relative to ﬁ

fuseclage centerline

Card 11 (NPNLS=1, all Type F except as noted)

e ¥ L

1-10 TW (Type A) Type wing section (begin in Col. 1)
64-210 (example 6-series) :
00XX-64 (example 4-digit) ;
SUPERCRIT (example supercritical)

i

BICONVEX (example biconvex)
{
11-20 CAM(1) Wing camber design Cp (decimal vwalue) E
21-30 TOC(1) Wing thickness (decimal value)
31-40 XLEW X-position of point on wing leading
edge (in.) 1
J
41-50 YWW Y-position of point on wing leading
edge (in.)
51-60 YB Y-distance of intersection of wing

with fuselage (in.)
Card 12 (NPNLS=1, all Type F)

1-10 SWMT Maximum thickness sweep (deg.)

11-20 *CBAR(1) Exposed wing mean aerodynamic chord
(in.)

e, e R
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Card 12 (Continued)

Column Szmbol Definition
21-30 *AWET(1) Wetted area (ft?)
31-40 CONCL

Wing conical camber design Cp

Skip to card 17 after card 12.

Card 13 (NPNLS > 1, all Type F)
1-10 SPLAN Planform area (ftz). For fixed wing
configurations if zero is input the
program will calculate the theoretical
planform area by extending the wing
panel geometry that is input to the
fuselage centerline. For variable
sweep configurations the planform area
of the movable panel extended to the
centerline must be input. For wings
with a highly swept inboard strake,
the value of the theoretical planform
area of the wing, ignoring the strake,
should be input.
11-20 TAPR Taper ratio of wing planform (required
input for variable sweep)
21-30 SWPLE Leading-edge sweep (deg.) of wing
planform. (Required input for varia-
ble sweep) '

Card 14 (NPNLS > 1, all Type F except as noted)

1-10 TW (Type A) Type wing section
11-20 TWIST Wing twist (deg.) negative for washout
21-30 WINC Wing incidence (deg.)
31-40 SWMT Average maximum thickness sweep for
the entire wing planform (deg.)
41-50 CONCL

Wing conical camber design Cy,

11




card 15
Column
1-10
11-20

21-30

31-40

41-50

51-60

61-66

(NPNLS > 1, all Type F)

Symbol
cA(I)
TOC(I)

XLE(I)
YW(I)

CRW(I)

*CBAR(I)

*AWET(I)

Definition
Panel camber design Cp,
Panel thickness ratio

Inboard X-position of panel leading
edge (in.)

Iuboard Y-position of panel leading
edge (in.)

Inboard chord length of panel (in.)

Panel mean aerodynamic chord length
(in.’

Panel wetted area (ftz)

Repeat card 15 for I=1 to NPNLS

Card 16

1-10

11-20

21-30
Card 17

1-10

11-20

21-30

31-40

(NPNLS > 1, all Type F)

XLE(NPNLS+1)

YW({NPNLS+1)

CRW(NPNLS+1)

Outboard X-position of last panel's
leading edge (in.)

Outboard Y-position of last panel's
leading edge (in.)

Outboard chord length of panel (in.)

(TW = "SUPERCRIT', all Type F)

XMU

MU

XML

ZML

x/c position of maximum thickness on
upper surface

upper surface thickness (Zu/c)

x/c pesition of maximum thickness on
lower surface

Lower surface thickness (must be
input as a negative value)

i2
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Card 17 (Continued)

Column Symbol Definition i
41-50 ZPTE Trailing edge slope (deg.)
51-60 ZTHICK Thickness at trailing edge

Card 18 (ISWP=1, all Type F)

1-10 XPIVOT X-location of wing pivot (in.) 3
11-20 YPIVOT Y-location of wing pivot (in.) x
21-30 JAPEX X-location of centerline apex of w

movable panel (in.) ¥
31-40 AFTSW Maximum aft sweep (deg.) %%
41-50 *AFTCB Mean aerodynamic chord of movable %%

panel in aft sweep position (in.)

51-60 *AFTOC Thickness ratio of movable panel in
aft sweep position

61-66 *AFTAW Wetted area of movable panel in aft
sweep position

Card 19 (NSURFS 2 2, all Type F except as noted) Enter horizontal !
tail geometry first, then vertical tail followed by any
additional airfoil surfaces.

1-10 TS(I) (Type A) Type airfoil surface

11-20 SCAM(I) Surface camber design Cp, 1

21-30 STOC(I) Thickness ratio

31-40 SMISW(I) Maximum thickness sweep (deg.)

41-50 SHF(I) Hinge factor or interference factor

Card 20 (NSURFS 2 2, all Type F) éj

1-10 SWL(I) Surface leading-edge sweep (deg.) .

11-20 SWT(I) Trailing-edge sweep (deg.)

13
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Card 20

Column
21-30
31-40
41-50
51-60
Card 21

1-10

11-20

21-30

31-40

(Continued)
Symbol
STAPR(I)
SCR{I)
*SBAR(I)
*SAWET(I)
(NSURFS 2 2, NHT=1,

HTLE

HTY

HTZ

HTINC

Definition
Taper ratio
Zxposed root chord (in.)
Exposed mean aerodynamic chord (in.)
Wetted area (ftz)
all Type F)

X-location of horizontal tail exposed
root chord (in.)

Y-location of exposed rcot chord (in.)

Z-location relative to wing chord
plane of horizontal tail (in.)

Incidence of horizontal tail (deg.)

Repeat cards 12 and 20 for I=2 to NSURFS.

Card 22 (NPNLS 2 3, all Type F) Since the aerodynamic center
calculation is restricted to one or two panel wings,
an equivalent two-panel wing must be defined for

1-10

11-20

21-30

31-40

41-50

wn
[
i
h
(&}

momenit calculation

whenever 3 or more panels are used

to define the main wing.

CLE(L)

YC(1)

CCR(1)

CLE(2)

YC(2)

CCR(2)

X-location of leading edge at inboard
span station of inboard panel (in.)

Y-location of leading edge at inboard
span station of inboard panel (in.)

Chord length of inboard panel at in-
board span station (in.)

X-1ocation of leading edge at inboard
span station of outboard panel (in.)

Y-location of leading edge at inboard
span station of outboard panel (in.)

Chord length of outboard panel at in-
board span station (in.)

14
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Card 23 (NPNLS 2 3, all Type F)

Column Symbo1l Definition .
1-10 CLE(3) X-location of leading edge at outboard

span station of outboard panel (in.)

11-20 YC(3) Y-location of leading edge at outboard Q
span station of outboard panel (in.) )

|

21-30 CCR(3) Chord length of outboard panel at out- '

board span station (in.) 4

Card 24 (Required if IHLS > 0, otherwise go to card 30)

—

1-20 FLAP (Type A) Type flap (begin in Col. 1)
PLAIN FLAP
S.S. FLAP (single slotted)
D.S. FLAP (double slotted)
T.5. FLAP (triple slotted)
INPUT (user defined)

i
i
{
1
%
21-40 SLAT (Type A) Type slat (begin in Col. 21)

L.E. FLAP j

KRUGER SLAT i

SLAT (slotted type) i

INPUT i

%

1

1

1

3

41-45 NF (Type I) If flap type was "INPUT" indicate

number of flap sectional data points
to be entered, NF € 5.

v e -5 g

46-50 NS (Type I) If slat type was "'INPUT" iundicate

number of slat sectional data points
to be entered, NS £ 5. ;

Card 25 (IHLS > 0, all Type F)

o e e

1-10 BFlI Inboard span station of first fla
: 1 segment

! 11-20 BF10 Outboard span station of first flap
i segment

S

21-30 CF1(1) Flap chord to wing chord ratio of

i first flap segment

!
!
i
!

15
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% Card 25 (Continued)

; Column Symbol Definition :
‘ 31-40 BS11 Inboard span station of first slat :
segment i
41-50 BS1O Qutboard span station of first siat Z
segment ;

' 51-60 csl1

Slat chord to wing choxd ratio of ’
first slat segment

; Card 26 (IHLS=2, all Type F)

{
1-10 BF2I Inboard span station of second flap 1
segment l
11-20 BF20 Outboard span station of second flap 3
: segment
21-30 CF2(1) Flap chord ratio of second flap
segment
31-40 BS2I Inboard span station of second slat i
segment 3
i
41-50 BS20 Outboard span station of second slat
segment
51-60 cs2 Slat chord ratio ?
Card 27 (FLAP = '"D.S." or "T.S.", all Type F) For double-slotted

flaps (cr triple-slotted) the additional flap chord ratios
are then read in.

1-10 CF1(2) Second flap chord of first flap

segment for double- or triple- 1
slotted flap 3

11-20 CF1(3) Third flap chord of first flap {
segment for triple-slotted flap

21-30 CF2(2) Second flap chord of second flap )
segment for double- or triple- ]
slotted flap

31-40 CF2(3)

Third flap chord of second flap
segment for triple-slotted flap

16
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Card 28 (Required if "INPUT" was used for flap type on card 29,
all Type F) 3

Flap Section Data

Column Symbol Definition
1-10 DF(I) Flap deflection (deg.)
11-20 CFOC(T) Wing chord to wing chord ratio in i
extended position
21-30 DCLOF(1I) Chenge in lift at zero angle of
attack due to flap deflection
31-40 DCLMF(I) Change in maximum 1ift due to flap
deflection ﬁ
; 41-50 DCDF (I) Change in profile drag due to flap ;
v deflection !
51-60 DCMOF Change in moment at zero angle of ﬁ
{

S
§ attack due to flap deflection
i

Repeat card 28 for I=1 to NF.

| ' Card 29 (Required if "INPUT" was used for slat type on card 29,

: all Type F)
1-10 DS(I) Slat deflection (deg.) |
11-20 CsSoC(1I) Wing chord to wing chord ratio in
extended position 1
! 21-30 DCLOS{1) Change in 1ift at zero angle of
; attack due to slat deflection 1
: 31-40 DCLMS (1) Change in maximum 1ift due to
‘ slat deflection §
9
41-50 DCDS(TI) Change in profile drag due to slat
deflection i
51-60 DCMDS(I) Change in moment at zero angle of :
! attack due to slnt deflection
Repeat card 29 for I=1 to NS.
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Cards 30, 31, 32, and 33 - Probliem Control Cards

Card 30 {(Reguired, ali Type 1)

Column Symbol Definition
4-5 NSURV Number of high speed iift, drag,

moment surveys to be run (NSURV £ 20)

10 NHLSV Number of low speed, bigh 1ift survey
conditions to be run (NHLSV € 5)
14-15 NCLAS Number of evenly spaced Cy values in
the high speed survey
21 IT(1) Transition location indicator, lst
survey
22 IT(2) Transition location indicator, 2nd B!
survey i
: ; E i
40 1T(20) Transition location indicator, 20th
survey

For the ith survey condition, set IT=0 or blank if the |
flow is to be fully turbulent on all aircraft components,
otherwise, set IT equal to the transition pattern number
defined by the card 32 input.

41 ITRM(1) Trim indicator, lst survey ‘;
42 ITRM(2) Trim indicator, 2nd survey !

k.
60 ITRM(20) Trim indicator, 20th survey

For the ith survey condition, set ITRM=0 or blank if
the horizontal tail is fixed, set ITRM=1 if the hori-
zontal tail will vary to trim out the moment.
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Card 31 (NSURV > 0, all Type F)

Co lumn Symhol Definition 1
1-10 FMSURV(I) Mach number for the survey condition ;
11-20 ALT(I) Altitude for the survey condition. f

Reynolds number can be input here
instead of altitude by inputing a

negat%ve value of RN/ft multiplied
hy 10

21-30 DHSV(I) Horizontal tail setting
(If ITRM(I)=1, the program will
calculate the tail setting)

31-40 SWPV(I) Leading-edge sweep angle (deg.)
(Required input only for variable-
sweep configurations)

A e

41-50 CLLO(I) Low Cj, value for the survey condition
51-60 CLHI(I) High Cj, value for the survey condition

Repeat card 31 for each survey condition, I=1, NSURV.

Card 32 (IT#0, 6F10.0 Format)

11— —— Y 5 7O 3 RIS 3

Each survey has a transition indicator assigned to it.
i 1f IT¢0 for any survey, a boundary-layer transition

| pattern must be defined for each cowponent of the air-
% craft. Up to five different tramsition patterns can

‘ be used in the surveys. Each transition pattern is 3
numbered sequentially by the order it is input begin- ]
ning with J=1 for the first transition pattern. &%

Trengition location on a component is indicated by

inputing the fraction of the component length where
transition occurs.

TRB(J,K1) Transition location on body Kl
(KL = 1, NBODYS)
: TRN(J,K2) Transition location on nacelle K2 i
(K2 = 1, NNACS) 1

19
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Card 32 (Continued)

Column Symbol Definition
TRU(J,K3) Transition location on upper surface
of panel K3 (K3 = 1, NPNLS)
TRL(J,K3) Transition location on lower surface
of panel K3
TRS(J, K4) Transition location on upper and

lower surface of alrfoll surface K&
(K4 = 2, NSURFS)

For 'each transition pattern J, first input the body transition
location followed in turn by all the nacelle, wing panel, and
airfoil surface transition locations. Repeat Card 32 input for

each transition pattern J=1, to Jyazx where Jysyx = maximum value
of IT(I=1, 20).

Card 33 (NHLSV > 0, all Type F)

i-10 DFI{1,I) Flap deflection (deg.) of first flap

element

11-20 CPF(I) Wing chord with flap extended to
wing chord with flap retracted ratio

21-30 JSI(I) Slat deflection (deg.)

31-40 CPS(I) Wing chord with slat extended to
clean wing chord ratio

41-50 DELCD{I) Landing gear drag

51-60 H(I) Height of wing c¢/4 above ground (ft.)

"PLAIN', "S.S.", or "INPUT"' trailing-edge-flap types are single-
eiement flaps. 1If FLAP = "D.S." or "T.S.", the deflection of
-each flap element must be input beginning with DFI(1,I) in
Columns 1-10, DFI(2,I) in Columns 11-2¢ and for "T.S." flaps
DFI(3,I) in Columns 21-30. The data for CP¥F{i), CPS(I), etc.
are then shifted to the right on the c=zud.

Repeat card 33 for I=1, to NILSV.

20
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Card 34 - Format Input Control Card - Write "ADJUST" beginning in
Column 1 to indicate if adjustment factors are to be applied to
some of the aerodynamic parameters predicted by the program. If

no adjustment factors are to be read in, write "END JF INPUT"
beginning in Column 1 to indicate that all Configuration Definition
and Problem Control Cards have been read in and go to card 41.

Cards 35 through 39 - Adjustment Option Cards - The adjustment

option allows certain predicted items in the computer procedure

to be adjusted to match a desired value. Thus, the predictions

can be adjusted to match wind tunnel data, for instance, so that
perturbations in geometry for trade studies can be predicted from

a firm baseline. An aerodynamic parameter of interest (Aprgp)

can be adjusted to match an experimental value (Agxp) by the equation

Agxp = (Apggp) - YM + YA

where YM and .YA are input correlation multiplier and adder that are
a function of Mach number or lift coefficient.

Card 35 (Type 1) Set a given IVAL indicator equal to a.non-zero
value to identify it as being an aerodynamic parameter
to be adjusted. Begin with IVAI=1 for the first para-
meter to be identified, IVAL=2 for the second parameter, etc.

Column Symbol Definition
1 IVAL(1) Adjust Cy, as a function of Mach number
2 IVAL(2) Adjust CoMrsc a5 @ function of Mach
number
3 IVAL(3) Adjust O as a function of Mach
number
4 IVAL(4) Adjust Mcp as a function of lift
coefficient
24-25 NXVAR Number of Mach values in the table of

Mach function adjust factors ( £15)

29-30 NADJ Number of parameters to be adjusted
as a function of Mach number
34-35 NXCL Number of Cp, values in the table of
1ift function adjust factors (< 15)
39-40 NADJ2 Set equal to 1 if Mcp is to be
adjusted
21
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Card 36 (NXVAR > 0, all Type F)

P

Column Symbol Definition :
1-10 X(1) Mach numbers for the table of Mach

11-20 X(2) function adjust factors

21-30 X(3)

31-40 X(4)

41-50 X(5)

51-60 X(6)

Repeat card 36 until NXVAR values of X are read in.

Card 37 (NXVAR > 0, all Type F)

1-10 YM(J=1,1I=1) Multiplier factor
11-20 YA(J=1,1I=1) Adder factor !
21-30 YM(J=2,1I=1)
31-40 YA(J=2,I=1)
41-50 YM(J=3,1I=1)
51-60 YA(J=3,1I=1)

Repeat card 37 until NXVAR va:ues are read in {J=NXVAR) for each
aerodynamic parameter t¢ be adjusted (I=1 to NADJ).

Card 38 (NXCL > 0, all Type F)

1-1¢ XCL(1) Cr, values for the table of lift
11-20 XCL(2) function adjust factors
21-30 XCL(3)
31-40 XCL(4)
41-50 XCL(5) I
51-60 XCL(5)

tepeat card 38 until NXCL values of XCL are read in.
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Card 39 (NXCL > 0, all Type F)

Co lumm Symbol Definition
1-10 YM(J=1,I=NXVAR+1) Multiplier factor
11-20 YA(J=1,1=NXVAR+l) Adder factor

21-30 YM(J=2, I=~NXVAR+1)

3i-40 YA(J=2,I=NXVAR+1)

41-50 YM(J=3, I=~NXVAR+1)

51-60 YA(J=3, I=NXVAR+1)
Repeat card 39 until NXCL values are read in (J=NXCL).
Card 40 - Format Input Control Card - Write “END OF INPUT" begin-

ning in Column 1 to indicate that all Configuration Definition,
Froblem Contrcl and Adjust Cards have been read in.

Card 41 - Repeat Problem Control Card - Write "END' to terminate

a problem. This clears the input common blocks and reads card 1
as the next card. Write '""'SAVE" to repeat a problem with only
small changes to the geometry or conditions to be run. Additional
values will be read in on cards 42 through 50 which will update
the previous problem; values not read in will remain unchanged.

Card 42 - New Title - Enter any alphanuweric characters to
identify each problem. Columns 1-66.

Card 43 (Required, all Type I}

1 L{1) POLYS Namelisi: data to be read in
2 L(2 NMACEL Namelist data to be read in
3 Ly WING Namelist data to be read in
4 Ly SURFS Namellst data to be read in
5 L{3) SURV Namelist data to be read in
6 L{6) STOL Namelist data to be read in
7 L(7) ADJUST Namelist data to be read in
Set L(1), L(2), ... L(7) equal to 1 1f that particular

set of Namelist data is to be read in. Only the values

that are read in will change the values in storage from
the previous problem.
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Use of NAMELIST in Input Data

Input data must be in a special form in order to read
using a NAMELIST list. The first character (column 1) in each
card to be read must be blank. The second character in the
first card of a group of data cards must be an § (dollar sign),
immediately followed by the NAMELIST name. The NAMELIST name
must be followed by two blanks and must not contain any embed-
ded blanks. This name is followed by data items separ.ted by
commas. (A comma after the last item is optional.) The end

of a data group is signaled by $. The form of the data items
in an input card may be

(1) Variable name = constan:

The variable name may be a subscripted array name
or a single variable name. The constant may be
integer, real, literal, complex, or logical.

(2) Array name = set of constants (separated by commas)

The arrav name is not subscripted. The set of
constants consist of constants of the type integer,
real, literal, complex, or logical. The number of
constants must be less than or equal to the number
of elements in the array. Successive occurrences

of the same constant can be represented in the form
K * constant.

The variable names and array names specified in the input data

set must appear in the NAMELIST list, but the order is not
significant.

Each data card must begin with a complete variable or array
name or constant. Embedded blanks are not permitted in names or

constants. Trailing blanks after integers or exponents are
treated as zeros.

NOTE: All data items on a card are entered in

Card 44 - BODYS NAMELIST - N.melist input variables

NBODYS, NNACS, NSURFS, NHT, NVT, ISWP, NPNLS, SREF, CMAC,
IREF, ROUGHK, XCG, ZCG, CONCL, BLEN(I), BWID(I), BHGT(I),
BAWET(I), BQ(I), BNO{I), BAMX(I), BABS(I), BLRS(I), BLBT(I),
BASE(I), BFUS, AB, FMISC
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Card 45 - RACEL NAMELIST

NNACS, SREF, ELEN(I), EWID(I), EHGT(I), EAWET(I), EQF(I),
ENO(I), EAMX(I), EIN(I), EXIT(I), ELNS(I), ELBT(I)

Card 46 - WING NAMELIST **

NSURFS, ISWP, NPNLS, AR, TAPR, SWPLE, SPLAN, TWIST, WING,
TW, CAM(I), T0C(I), XLE(I), YW(I), CRW(I), CBAR(I), AWET(I),
SWMT, XPIVOT, YPIVOT, XAPEX, AFTSW, AFTCB, AFTOC, AFTAW,
SREF, CMAC, CLE(I), YC(I), CCR(I), XLEW, YwWw, YB, XCG,
CONCL

Card 47 - SURF5 NAMELIST **

NSURFS, NHT, NVT, SREF, SBAR(I), TS(I), SCAM(I), SToC(I),
SAWET{I), SMTSW{I), SHF(I), SWL(I), SWT(I), STAPR(I), SCR(I),
HTLE, HTY, HTZ, HTINC

Card 48 - SURV NAMELIST

NSURV, NHLSV, NCLAS, IT(I), ITRM(I), FMSURV(I), ALT(I),
DHSV(I), SWPV(I), CLLO(I), CLHI(X), DFI(I), CPF(I), DSI(I),
CPS(I), DELCD(I), H(I), KPRINT(I), TRB(I), TRN(I), TRU(I),
TRL(I), TRS(I), DFI2(I), CPF2(I), DSI2(I), CPS2(I)

Card 49 - STOL NAMELIST *¥%

IHLS, NF, NS, FLAP, SLAT, DF(I), CFDC(I), DCLOF(I), DCLMF(I),
DCDF(I), DCMOF(I), DS(I), CS0C(I), DCLOS(I), DCLMS(I),
DCOS(I), DCMDS(I), BFlI, BF10, CFl, BF2I, BF20, CF2, BSII,
BS10, CS1, BS2I '

Card 50 - ADJUST NAMELIST

IVAL(I), NXVAR, NXCL, X(I), XCL(I), YM(J,I), YA(J,I)

** TW and TS indicate type of airfoil section; the following code
is used for NAMELIST input.

25
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CODE AIRFOIL TYPE CODE AIRFOIL TYPE
1 63-0Xxx 10 J0XX-62
2 64-0XX 11 00XX-63
3 65-0XX 12 00XX-64 i
4 66-0XX 13 00XX-65 Z
5 63A0XX 14 00XX-66 e
6 64A0XX 15 00XX-33 i
7 65A0XC( 16 00XX-34 |
8 Supercritical 17 00XX-35 :
9 Biconvex 18 00XX-93 4
19 00XX-94
20 00XX-95

*%% FLAT and SLAT indicate type of high 1ift system; the following
code 13 used for NAMELIST input.

i
{
!
CODE FLAP TYPE CODE SLAT TYPE !
i
0 No flap 0 No slat ;
1 Plain flaps 1 Leading-edge flap }
2 Single-slotted flap 2 Slotted slat 1
3 Double-slorted flap 3 Kruger slat
4 Triple-slotted flap 4 Input section data i
5 Inpui section data

After all the NAMELIST data is read in, card 41 is the next card
to be read in.
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Figure 3 NACELLES
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STAPR = SCT/SCR
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Figure 4 AIRFOIL SURFACE GEOMETRY
(OTHER THAN MAIN WING)
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-.4CT%1—
AR = b2/SPLAN
TAPR = CT/CR
SPLAN = b/2(CR+CT)

SWPLE

b/

N

+-r» ccn(1)~a..‘ f;‘il)‘

YC(2)
| Cw)‘j\mJL

——— CLE(Z)-_‘ \\ YC(3)

p———— CLE(3) ——————=] | CCR(3)

Figure 5 WING SURFACE GEOMETRY
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SINGLE PANEL
WING EXAMPLE

THREE PANEL
WING EXAMPLE

WHEN MORE THAN
TWO PANELS ARE
USED TO DEFINE
THE WING AN

EQUIVALENT TWO-
PANEL WING MUST
ALSO BE DEFINED

FOR MOMENT CAL-.

CULATIONS




|
i
|
E

HTLE ——— -

WINC ’—ZCG
¥
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BF1I = y;/b/2
BFle = y2/b/2
BS1I = y5/b/2
BS10 = yg/b/2
CFl = Cf/C
CFOC = C'/C

Figure 7 HIGH LIFT SYSTEM GEOMETRY
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3. SAMPLE PROBLEMS

Three configurations are analyzed to illustrate the Large
Alrcraft input techniques and output formats. Problem 1 con-
gsiders a transport configuration and demcnstrates the Format
input option and the high-speed 1ift and drag calculations.
Problem 2 demonstrates the iaput to define the high-lift
system for a transport configuration, some dump options and
the high-1ift system calculations in both free air and in
ground effect. Problem 2 also demonstrates the use of the
Repeat Problem Control Card to rerun the problem changing
the defined configuration from a fulli-span flap to a partial-
span flap high-1ift system. Problem 3 demonstrates the
Namelist input option for a wing-body configuration.

An abbreviated sample-problem output listing for Problem 1
is presented in pages 35 through 42 corresponding to the con-
figuration defined by the input data in Table 2. The first
page of output prints the problem title and the printout option
indicators that were set. The next set of output is a listing
of some of the input data which occurs when the FORMAT input
option is used. The next set of output is a dump of the geom-
etry calculated in Program GEOM which occurs when KPRINT(12)
is set equal to 1. A summary of the configuration geometry
used in friction drag calculations follows along with a table
of the prediction for the critical Mach number versus lift and
fuselage aft-end upsweep drag versus wing angle of attack. The
last set of data consist of either a tabul:tion of the predicted
drag, moment and angle of attack versus lift for a fixed hori-
zontal tail setting, or a tabulation of drag, tail setting, and
angle of attack versus lift for a trimmed (Cy=0) condition.

Several columns of drag versus lift are shown tabulated
in the last set of data su that a breakdown of the items con-
tributing to the total drag buildup can be seen. Basic drag
due to 1ift of the wing-body combination is shown in one columm,
transonic-rise-plus-fuselage aft-end upsweep drag (if any) is

=217

shown in another column, while the 1ift and drag for a zero-
horizontal-tail setting are shown in the last two columms on
the page. A listing of the items contributing to minimum drag
is also shown in the output, along with values of the 1ift-
curve slope, zero-lift angle of attack, polar shape factors,
tall-off zero-lift moment, tail-off moment curve slope, sepa-
ration 1lift coefficient and maximum 1ift coefficient.
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The input data for sample-problem 2 is shown in Table 3.
The sample-problem output listing for problem 2 i3 presented
in pages 44 through 51. Problem 2 set many of the printout .
opticn indicators to dump data generated in various subroutines.
The dumped data is useful for checking out the program or evalu-
ating the output in detail. The definition of the parameters that
are dumped can be determined from the listing of the subroutine.
For the high-1ift survey problems the final output consists of a

table of alpha, Cp, Cp, Cyq for both free-air and in-ground effect
up to the maximmm lift coefficient.

Nawelist input data for sample-problem 3 is shown in Table
4 and the output listing is presanted in pages 53 through 56.
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Table 2 SAMPLE PROBLEM 1

C-1414 FLIGHT TEST ANALVYSIS NASA CR - 1558 f010001 !

1 PO10002 d

FORMAT INPUT P010003 ;
3 1 -] 1  § 0 2 0 1 PO10004
3228.0 266447 732.58 C.0 0.0 5.00 P010005
1590.0 170.0 170.0 4341.52 PO10006
22600.0 0.0 204.0 €10.0 0.0 T.0 1.0 POl10007
404,0 70.14 70.14 822.0 1.2 2.0 P010008
3860.0 0.0 202.0 202.0 0.0 PO10009
299.84 43.8 43.8 136.8 l.3 1.0 PO10010
1508.2 0.0 150.v 145.0 6.0 P010011
199.22 66.0 66.0 1045.96 1.3 4.0 PO10012
3421.2 1800.0 1344.9¢ 5$S.0 100.0 PO100L3

3228.0 0.373 PO1001 & i

0011-¢3 ~5.58 4.85 25.0 POL001S i
0.4 0.1195 450.0 48.0 380.04 310.3 3134.2 PO10016
0.4 O.11 8§41.6 404.6 240.7 186.3 2932.2 PO10017
928,03 $59.7 131.489 P010018
64A010.5 0.0 0.105 25. l.1 P010019
29.0 il.% 0.35 171.1% 1i5.5 893.17% P010020
1512.0 0.0 276.0 6.0 ! P0O10021
644013 0.0 0.13 35.0 l.1 P0O10022
38.% 22.5 0.6C863 273,117 219.7 8l19.4 P010023
64A010 0.0 0.1 73.0 1.3 PO10024
13.0 12.0 0.96 200.0 23C0.0 - 223.24 P010025
64A010 0.0 0.1 73,0 1.3 P010026
73.0 72.0 C.9% 200.0 200.,0 214.88 PO10027
12 0 21 ¢00000111i11 P010028
0.6 -2.47683 0.0 28.0 0.0 l.0 f010029
0.7 —’..47683 0.0 28,0 0.0 1.0 P010030
0.75 -2.47683 0.0 28,0 0.0 1.0 PO10031
0.775 —2.47683 0.0 28.0 0.0 1.0 PO10032
0.8 ~2.47683 0.0 28.0 2.0 1.0 P010033
0.81 ~2.47683 0.0 28.0 0.0 1.0 PO10034
056 _504?683 26‘6 0.0 i-l_) P°l°035
0.7 -2.47683 28.0 Yo 1.0 PO10036
0.75 -2.47683 28,0 Cud 1.0 POL0037

0.775 ~2.47683 28.C v.0 1.0 P0100 38 ‘
0. ~2.47683 28.0 0.0 l.0 POL1003g
END OF INPUT PC10041
END POLOO42

1
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Table 3 SAMPLE PROBLEM 2

NACA TN 0-T7034 4~-ENGINE STOL TRANSPORT (HIGH WINSG)
1 1111 1111 i111
FORMAT INPUTY

1 o 3 1 1 0 1l 1

5.143 11.28 27.09 -3,13
68.258 10.404 9.504

0.0 12.15 25.2 0.0
7.0 0.3 29.0 5.143 -5.05 2. 85
66-012 0.0 0.12 24.217 14,7692 4,75
2%.0
66—-012 0.0 0.12 Te5 1.0
12.5 '7¢5 0.44 9.816
58,255 0.0 17.67 0.0
66-012 0.0 00‘2 22.0 1.0
27.0 6.0 0.52 14,628
D.S. FLAP SLAT
0.134 1.0 0.16 0.134 1.0 0.15
0.38

0 1
30.0 30.0 l.16 19,0 i.l
l1.14
END OF INPUT
SAVE
NACA TN D-7034 PARTIAL SPAN FLAP
1

$STOL BF10=0.75%
END OF PROBLEM

43

005573P060001
Q05573P060002
005573P060003
005573P060004
005573P060005
G05573P060006
005573P060007
005573P0600GS
005573P060009
005573P060010
005573P060011
005573P060012
005573P060013
005573P060014
005573P060015
0055 3P060016
00557 3P060017
005573P060018
005573P060019
005573P060020
005573P060021
005573P060022
005573P060023
005573P060024
Q05573P060025
005573P060026
005573°P060027

€C = 00027
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Table 4 SAMPLE PROBLEM 3

KING 1 NASA TN D-53)5 QsC SWP = 25 peg,

p
NAMEL IST INPUT

$80C s NBODYS=1;XCG=Z§.013.BLEN(1)=#808.8“10(1)=1-9,0”57(1)3“.9:
3LNS‘1)=1H-::8LBT(1)=1J.D.BASE(1)=ﬁ.0$

SNACEL NNACS=(%

$HING SRtF=1o§)SPLAN=1o5’NPHL531’AR=6.B'TAPR3309,S“PL5=25o27p
TH=5.,LAN(1):&.U.TOC(1)=d.08,lgﬁﬂ=20.58?,YHH=2.45,1¢=2.#9,
CBAR‘1’=6038'S“"T=25003

ISURFS NSURF§=1’NHT=3,NV7=3$

$SURY NSURV=79NHLSV=];FHSURV(1)20o225y0-h56,0.665,3-717,00?7,
00022'&.883’ALT‘1)3'105”2.55’5"305'DHSV(1'=7‘0031

SHPV(1)=T'ZB.27,CLLO(1)=7'0.0,CLHI(1)=7‘1.0,NCLAS=21$
$STOL IHWLS=0g

SADUUST IVAL (1) =¢pap3
SAVE

WING 2 NasAa TN 0-28(5 Qrc swiep = 35 DEG.
11

$800YS XCG6=264416%

SNING SHPL£=3T.663,XLEﬂ=23o6136,SHHT=35.$
SAVE

WING 3 nNasa TN 0-58(5 arsc skEEP =
11

BBODYS XC6:28,2%

45 DEw,

IKING SHPL£=“7.61,XL£H=ZJ.gﬁbpSHHT=h5.$
SAVE
WING 4 nNasa TN D-58C5 Q/C SWEEP = 35 DEG. T7C = .06
111

ssocvs XCG6=2o,u418%
SHING SNPLE=37.66,XL£N=2006136,SNHT=35-,TUC(1)=3005$
$SUKY FHSURV(1)3J0292'05oo702’-755,.307,.853'0932'
ALT(I’=‘1061'217y5"3'6$
END

PR3ICODL
PGICN02
Fa30003
PR30O0G
PO3({0D5
Pe3IuLa06
PC30007
P23Gngs
PD320 DY
PL3ILD LD
PI3CD 11
PA300 12
P330013
PO2rp 14
PL300 1S
PA3L0 16
PB30017
PC3001s
PO3IOD 19
Pa300 20
Po3cn 21
PO3cg 22
PN3LD 23
PO3(0 26
PO3082S
Pricp2ze
PO3LD 27
PL3r0g 28
PO30D 29
Pu3Co 30
PO3CY 31
PM3c0 32
P3G 33
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4. PROGRAM AND SUBROUTINE DESCRIPTIONS
(arranged in alphabetical order)

This section contains a brief outline of the purpose and use
of each program or subroutine.

Subroutine AALO

Purpose

To compute zero lift angle of attack. The zero-lift angle
of attack is computed as the sum of the increments due to camber,
twist and incidence.
Use

CALL AALO (SPEED)

where speed is the Mach number, the computed value of zero-lift
angle is contained in COMMON BLKCOLl.

Subroutine ACCR

Purpose

ACCR computes the aerodynamic center at low lift and at stall
for single panel wings. The subroutine also obtains the lift
curve slope of the wing. The low lift aerodynamic center is ob-
tained through use of triple-interpolation of the data presented
in Figures 4.1.4.2-22 and -27 in the DATCOM.

Use

CALL ACCR (SPEED, AR, SWPLE, SWPMC, TR, SPLAN, TOC, TW,
FMCRO, XACR, CLAX, XACS)

where input is

SPEED Mach number

AR Aspect ratio of exposed wing
SWPLE Leading-edge sweep

SWPMC Mid-chord sweep

TR Taper ratio
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SPAN Exposed planform area

TOC Thickness ratic

™ Type airfoil section indicator

FMCRO Zero-lift critical Mach number for complete
configuration

and output is

XACR Low lift aercdynamic center referenced to leading-
edge of exposed roct chord

CLAX Lift-curve slope of exposed planform

XACS Aerodynamic center at stall

Subroutines called

TLNT
AER2Z
LNTP

Subroutine ADCL
Purpose

To compute the effect of camber on the displacement of the
drag polar. For Mach numbers less than 1.0, the lift coefficient
for minimum profile drag is computed; for Mach numbers greater

than or equal to 1.0, the lift coefficient for minimum drag is
computed.

Use

CALL ADCL (SPEED, CLOPT)

where speed is the Mach number and CLOPT is the Ci, for minimum

profile drag subsonically. Supersonically, CLOPT is the polar
displacement Ci, for Cpp¢p-
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Subroutine ADJUST

Purpose

The subroutine adjusts an aerodynamic parameter, yj, to a
new value, y2, by the equation

Y= " Yyt Yy

where VM and Vy are correlation multiplier and adder factors
determined from input. The factors Vy and V, are a function of
either Mach number or Cp.

Use
CALL ADJUST (ID, ID2, XVAR, YVAR), where

ID Parameter identification number fcr Mach number cases

1D2 Parameter identification number for Cj cases

XVAR Value of Mach number if ID greater than 0, or value
of Cy, if ID = 0 and ID2 greater than O

YVAR  Input value y; is changed to output value y,

Subroutines called

LNTP

Subroutine AERA

Purgose

The subroutine calculates angle of attack for a given untrimmed
Cy, condition. For supersonic Mach numbers the linear relation

A= CrfCL, + Ay

is used. For subsonic conditions the angle of attack is calculated
by one of three different methods depending on whether the wing is
a high aspect ratio, low aspect ratio or has a cranked lecadiag edge.
For low-aspect-ratio and cranked wings the effect of vortex 1lift

i8 accounted for in the angle calculations.

Use
CALL AERA (SPEED, CL, ALPHA), where

SPEED Mach number (I)
CL Lift coefficient (I)
ALPHA Angle of attack (0)
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Subroutines called

DLNT
LNTP

Program AERO

Purpose

This program controls the sequence of calculations required
to compute the trimmed lift, drag, moment, and angle of attack

for a given set of conditions. The set of conditions are contained

in COMMON BLKOV3 as one Mach number, altitude, trim indicator
and untrimmed lift coefficient. The trim indicator is used to
determine if a fixed horizontal tail setting is specified (in
which case mowent is calculated) or if the tail setting is cal-

culated to produce a zero moment. The results of the aerodynamic
calculations are contained in COMMON BLKCOL.

The sequence of the calling of subroutines for aerodynamic
calculations is controlled by the parameter JPASS, contained in
COMMON BLKOV3, which is defined by program SURVEY. The parameter
JPASS is used to prevent calling certain subroutines on repeat
passes through AERO if the val ue they calculate remains fixed.

An example would be where lift is the only change in the set of
conditions received from COMMON BLKOV3; in this case it is
unnecessary tq recompute winimum drag for each CL.

Use

CALL OVERLAY (4HOVLY,3,3)

Subroutines called

ADJUST
AERA
AERAl (second entry point in AERA)
AFTCD

ATMOS

CDDR

CDDR1 (second entry point in CDDR}
chLl
CDhL2
CDRG
CLBRK

: o BT, SR 2
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(AERO continued)

Subroutines called

CLWBT
' cCMOW
| DMIN
‘ TDRG
WBAC

Subroutine AER2?
! Purpose

AERZ computes the lift-curve slope for a wing surface defined
by the data in COMMON BLKCLA. The lift-curve slope is computed
using a modified Polhamus expression in the subsonic range which
is extended to match the two-dimensional linear-theory value at
high supersonic Mach numbers.

Use
CALL AER2 (SPEED, CLA), where
SPEED is the Mach number and
CLA is the computed lift-curve value in per
degree units
' Subroutine AFTCD
Purpose

Subroutine AFTCD computes the drag increment, as a function
of alpha, due to the fuselage aft-end upsweep.

Use
CALL AFTCD (ALPHA, CDAFT), where

ALPHA is the angle of attack of the wing
CDAFT is the aft-end drag increment due to
upsweep angle

Subroutines called

DLNT
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Subroutine ATMDS
Purpose

Given a geometric altitude H in feet the following quantities
are computed:

T - Temperature in degrees Rankin
SIGMA - Ratio of density to that at sea level
D - Density in ib-sec?/ft%

THETA - Ratio of temperature to that at sea level

DELTA - Ratio of pressure to that at sea level
A - Speed of sound in ft/sec

\'4 - Viscosity coefficient in Lb-sec/ft2

K - Error indicator

Data represents mean annual, mid-latitude, dry air conditionms.

Datz below altitudes of -5000 meters or greater than 90 kilometers
is invalid.

The equations and tables used In computation are essentially
the same as those used in computing U.S. Standard Atmosphere,
1962, and this routinu maintaius the same degree of accuracy as
the tables in U.S, Stundard Atmosphere, 1962,

Ise
CALL ATMOS (H, T, SIGMA, D, THETA, DELTA, A, V, K)
Reference
U.S, Standea. | Atmosphere; 1962; Covernment Printing Office
Subroutine BDRG
Purpose

To compute the base drag of m arbitrary body.

The subroutine
uses an empirical equation to determine base drag.
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Use
CALL BDRG (SPEED, AB, SREF, CBD), where
SPEED Mach number (I)
AB Base area (1I)
SREF Reference area (I)
CDB Base drag coefficient (0Q)
BLOCK DATA
PurEose

To define data in COMMON blocks which represent tables and
charts that are used in various subroutines.

Subroutine CDDR

Purgose

Subroutine CDDR calculates the drag rise along with defining
the two limit Mach numbers and the lift-curve slope at those
Mach numbers. The limit Mach numbers and associated 1ift-curves
are used later in subroutine CDL1 to define the polar shape
in the transonic region.

CDIR has two entry points, on the rirst pass through the
constants in the drag rise equation are computed along with the
two limit Mach numbers and their associated lift-curves. For
subsequent passes only the drag rise is computed.

Use

CALL CDDR (cCL, XMACH, RNOFT, CDR)
CALL CDDR1

Subroutines called

CLWBT
FDRG
LNTP
WDRG
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Subroutine CDLI1
Purpose

This subroutine calculates the constants which are used by
subroutine CDL2 to determine the drag polar.

Use

CALL CDL1 (SPEED, RNOFT, FK, DELCL, PRIMIK, AKD, AKB), where

SPEED Mach number (I)

RNOFT Reynolds no./foot (I)

FK Polar shape factor below polar break lift
coefficient (0)

DELCL Polar 1ift displacement (0)

PRIMEK Additional drag factor for drag polar above
polar break (0)

AKD Theoretical drag-due-to-lift factor (0)

AKB Separation drag factor used to calculate drag

polar above separation lift coefficient (0)
Subroutines called

ADCL
DLNT
KGIN
LNTP

Subroutine CDL2
Purpose

This subroutine computes the drag-due-to-lift using the
pclar shape factors determined by subroutine CDLLl and the polar
break and separation 1lift coefficients determined by subroutine
CLBRK.

Use

s

CALL CDL2 (SPEED, CL, AERCK, DELCL, PRIMEK, AKD, AKB, CDL),

where
SPEED Mach number (I)
CL Lift coefficient (1)
AEROK Polar snape factor below polar break 1lift
cocefficicent (I)
DELCL Polar lift displacement (I)
PRIMEK Additional drag factor for drag polar above
polar break (I)
AKD Theoretical drag-due-to-1lift factor (I)
AKB Separation drag factor (I)
CDL Drag due to lift (0)
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Subroutine CDRG
Purgose

This subroutine calculates the drag increment due to wing
camber. Wing camber causes a lift displacement in the drag
polar; this displacement lift increment is related to the

difference between the minimum profile drag and the minimum
drag of the polar.

Use

CALL CDRG (SPEED, AEROK, DELCL, CDC), where

SPEED Mach number (I)
AERCK Polar shape factor (1)
DPELCL Polar lift displacement (I)
CcDC Camber drag (0)
Subroutine CDWN
Purpose

This subroutine calculates the nose wave drag of body and
nacelle components.

Use

CALL CDWN (AMAX, XLNOS, RIN, CDW), where

AMAX Maximum cross-sectional area (I)
XLNOS Length of nose (I)

RIN Radius of inlet area (I)

CDwW Wave drag of component based on maximum
cross-sectional area (0)

Subroutine called

DLNT
Subroutine CDWT

Purgose

This subroutine calculates the boattail wave drag of body
and nscelle cc ronents.
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CALL CDWT (AMAX, XLAFT, REX, CDW), where

]
i
i
!

,
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AMAX Maximum cross-sectional area (I) :
XLAFT Length of boattail (I) 1
REX Exit or base area (I) ;
cDw

Wave drag of component based on maximum ‘
cross-sectional area (0)

Subroutine called

LNTP

Subroutine CDWW
PurEose

|
This subroutine calculates the wave drag for airfoil surface '
components. i

Use
CALL CDWW (CDOSR), where CDOSR is the wing wave drag based :
on the configuration reference area. ;
Also the data in COMMON BLKWPD must be defined prior to
calling CDWW. The -data in BLKWPD is
AR Aspect ratio of surface based on exposed
planform area
Z1.AM Taper ratlo of exposed planform
ZLE Leading-edge sweep i
ZTE Trailing-edge sweep
M Mach number
50SR Exposed area to reference area ratio
TYPE Airfoill type indicator
CAM Section camber
TOC Section thickness to chord ratio i
Subroutine CFEQ
Purpose

This subroutine calculates the flat-plate skin friction 1
coefficient using the White-Christoph technique for turbulent

]
66

; o e L SRR -




v BT e RO

flow, the Blasius relation for laminar flow, and a momentum
thickness matching technique for partial laminar-turbulent

flow.

Use

CALL CFEQ (RNOFT, ZMACH, CBAR, XTR, CF), where

RNOFT
ZMACH
CBAR
XTR

. CF

PurEose

Reynolds number/foot

Mach number

Length

Distance along CBAR where transition occurs
Skin friction coefficient

Subroutine CLBRK

Subroutine CLBRK calculates the 1ift coefficients for polar
break, separation drag onset, and maximum 1ift. The subroutine
also calculates other aerodynamic parameters used in subroutine
AERA to compute angle of attack as a function of Ci,.

Use

CALL CLBRK (SPEED, RE; RNOFT), where

SPEED
RE
RNOFT

Mach number (I)
Reynolds number parameter (I)
Reynolds number/foot (I)

The output, contained in COMMON BLKCOl, is defined as,

CLPB
CLDB
CLMAX
ABRK
AMAX
DAMAX

DEL
CLS

ARLO

Polar break lift coefficient

Separation 1lift coefficient

Maximum lift coefficient

Angle of attack for polar break

Angle of attack at CLMAX

Increment in angle of attack between AMAX
and a linear value of alpha at CLMAX

Tail 1ift increment to CLMAX

Lift coefficient where CL versus alpha
becomes nonlinear

Aspect ratio limit between low AR and high
AR calculations
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Subroutines called

DLNT
LNTP

Subroutine CLWBT
Purgose

CLWBT controls the ge

Meimn e s oo

quence of calculations that compute the
total wing-body-tail 1ift curve slope, zero lift augle of attack

and the factors used to compute drag and lift fincrements due to
a horizontal tail deflection.

Use

CALL CLWBT (SPEED), where SPEED 1is the Mach number, the

output is contained in COMMON BLKCO1.

Cr bt e e oL

Subroutines called

AALO
ADJUST
AER2
TAIL

Subroutine CMOW
PUrEose

Subroutine CMOW com
wing-body configur~tion

e a i ] S s ot AR st S Wi a6

putes the moment at zero-1ift for the

Use

—

CALL CMOW (SPEED, CM)), where

SPEED Mach number (I)
MO Wing-body Cmg

Subroutine called

i
TLNT
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Subroutine CONV

Purpose

CONV converts input data to feet and radian units for the
namelist input program NINPT. The subroutine makes the conver-

sion only to the variables that are redefined in the NINPT
program,

Use

CALL CONV
CALL CONV1

Subroutine CPUQV

Puggose

This subroutine calculates the pressure coefficient, Cp at
x/c for an infinite sheared wing. The Cp is obtained by solving
Equations (93) and (90) in the Roy?] Aero. Soc. TDM-6312. The
arrays corresponding to S(1)(x), s2V(x), s(3)(x), s(4)(x), and
s(5)(x) in Equation (93) are obtained from COMMON BLKCPI and
were defined in subroutine CPZT.

Use

—

CALL CPUOV (S, A, SWP, IV, CPI, CP, XM), where

S Sign indicator (+1 for upper surface Cp, and
-1 for lower surface Cp) (I)

A Angle of attack (I)

SWP Sweep angle (I)

v Contrcl point, x/c = ¥(1 - cos(lggi)) (1)

CPI Incompressible Cp (0)

cpr Compressible value of Cp (0)

XM Mach number (I)

Subroutine CPZT

PurEose

This subroutine .- mputes the critical Mach number using the
local tach number normal to the isobar in the mid-span region
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of the wing. The mid-chord sweep and the aspect ratio of the
wing are used to define an effective isobar sweep. The sub-
routine obtains the airfoil geometry from subroutine SECT and
the pressure distribution around the airfoil from subroutine
CPUIOV. The subroutine then uses the incompressible pressure
at the crest of the airfoil and isentropic flow relationships
to calculate the critical Mach number on the wing. The pre-
dicted wing critical Mach number 1is prevented from exceeding

the critical Mach number of the fuselage which is calculated
as a function of fuselage fineness ratio.

Use

CALL CPZT (ID, XMACH, TOC, CLD, SWEEP), where

ID Type identification of the airfoil (I)

XMACH Mach number for compressible Cp solutions (I)
(set equal to 0.6 in Program MCRIT)

TOC Airfoil section thickness ratio (I)

CLD Airfoil section camber (I)

SWEEP

Mid-chord sweep at mid-semi-span of the
wing (1)

The output which consists nf a series of critical Mach
number and lift combinations reasing from a six-degree
angle of attack are contained iu COMMON BLKAOS.

Subroutines called .

CPUOV
LNTP
SECT

Subroutine DAERO
Purpose

This subroutine computes the 1ift, moment and drag in free
air and in ground effect of the high-lift system. Subroutine
DAERQ uses the incremental effect of flap and leading-edge
device computed in subroutines DSET and MSET along with the
clean airplane aerodynamics computed by program AERO to compute

the total 1lift, drag and moment versus angle of attack in both
free air and ground effect.
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Use

CALL DAERO (ALPHA, CL, CD, CM, AGRD, CLG, CDG, CMG, H, DF), where

ALPHA Angle of attack (I)
CL Lift coefficient (0)
CD Drag coefficient (0)
: CcM Moment coefficient (0)
? AGRD Angle of attack in ground effect (0)
' CLG Lift coefficient in ground effect (0)
CDG Drag coeffisient in ground effect (0)
CMG Moment coefficient in ground effect (0)
H Height of wing ©/4 point above ground (I)
DF Flap deflection (I)

Subroutines called

DLNT
LNTP

i Function DLNT {

Purpose

DLNT is a two-dimensional, nth-order Lagrangian interpola-
tion procedure.

Use

CALL DLNT (XBAR, YBAR, X, Y, F, NX, NY, NXMAX, LOX, LOY),

where

XBAR The X value at which a value of the function
is to be interpolated (I)

YBAR The Y value at which a value of the funetion
is to be interpolated (I)

X The array of X values (I)

Y The array of Y values (I)

F The values of the function £(x,y) (I)

NX The size of the X array and the F array in
the X direction (I)

NY The size of the Y array and the F array in
the Y direction (I)

NXMAX The dimension of the F array in the X direction
in the calling routine (I)

LOX, LOY Number of points to be used in the X and Y

directions, respectively, in the interpolations:
1 for step, 2 for linear, 3 for parabolic, 4 for
cubic, etc. (I)

7
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Subroutine called

LNTP

Subroutine DMIN

PurEose

Subroutine DMIN controls the sequence of calculations
necessary to compute minimum drag.

[P PN I ARCUr O 7 ¥ PR S PRRC SO S P N -

Use

CALL DMIN (SPEED, RNOFT, CDMIN), where

SPEED Mach number (I)
RNOFT Reynolds number/ft (I)
CDMIN Minimum drag (0)

Subroutines called ;

BDRG
FDRG
WDRG

i
ADJUST i
1

Subroutine DSET j

Purpose

Subroutine DSET computes the incremental 1lift and drag of
flaps and leading-edge devices. This subroutine uses the two-
dimensional section data calculated in subroutine SSET along
with the geometry of the high lift system in order to compute
the incremental effect on the airplane.

Use

CALL DSET (BFI, BFO, BSI, BSO, CF), where

BFI Inboard span station of flap (I)
BFO OQutboard span station of flap (I)
BSI Inboard span station of leading-edge device (I)
BSO Outboard span station of leading-edge device (X)
CF Chord ratio of trailing-edge flap (I)
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The output is contained in COMMON BLKCO2 where

DCLOF Increment in 1ift at zero angle of attack due ;
to flap deflection i
DCLOS Increment in lift at zero angle of attack due |
to leading-edge device i
DCLMF Increment in maximum lift due to flap deflection !
DCLMS Increment in maximum lift due to leading-edge :
device |
DCDMIN Increment in minimum drag due to high-1lift l!
system ]
DCLF Displacement in drag polar due to flap deflection
DCLS Displacemént in drag polar due to leading-edge
device
SPLANX Planform area with high-1ift system deployed
RCLA

Ratio of 1lift curve slope with high-1lift system :
to clean airplane lift-curve slope. 1

Subroutines called

DLNT '
LNTP

Subroutine FDRG

Purpose

This subroutine calculates friction, form and interference
drag for all the components on the airplane.

4
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Use

CALL FDRG (SPEED, KNOFT), where

SPEED Mach number. (I)
RNOFT Reynolds number/ft (I)

The output is contained in COMMON BLKCOL.

Subroutines called

CFEQ
FFACT
IFACT

PO
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Subroutine FFACT
Purpose
Subroutine FFACT computes the form factors for each component.
Use

CALL FFACT (ID, GEOM, TYP, CLD, SPEED, CRITM, FF), where

ID Identification for bodies, nacelles, or
surface components (I)

GEOM Fineness.ratio for bodies and nacelle components;
or thickness ratio for surface components (I)

TYP Alrfoil type identification nuwmber (I)

CLD Airfoil camber (I)

SPEED Mach number (I)

CRITM Critical Mach number of configuration (I)

FF Form factor (0)

Program GEOM

furgoqg

Program GEOM computes many of the geometric parameters
that are used in aerodynamic calculations. The geometry that
was read in as input is used to calculate the additional
geometry needed for aerodynamic calculations. The input
geometry is contaimed in COMMON's BLKAOl, BLKAO2, and BLKAO3
and the geometry calcula ted in program GEOM is output in
COMMON BLKGO1.

Use

CALL OVERLAY (4HOVLY, 2, 0)

Subroutine IFACT

Purpose

Subroutine IFACT computes the interference factors fur
each component.
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CALL IFACT (ID, PARM, CRITM, SPEED, FI), where

ID Identification for bodies or surface components (I)

PARM Fuselage Reynolds number for bodies, or maximum
thickness sweep for surface components (I)

CRITM Critical Mach number of configuration (I)

SPEED Mach number (I)

FL Interference factor (0)

Subroutine called

DLNT

Program INPT

Purpose

The configuration geometry and the aerodynamic conditions
to be run are read in using formatted input statements. The

program also converts the input data from inch and degree units
to feet and radians.

Use
CALL OVERLAY (4HOVLY, 1, 1)
Subroutine KGIN
Purpose

This subroutine computes the polar shape factor and polar
displacement for a drag polar with drag rise added. A least-
squares, second-degree curve is fitted to the drag polar with
drag rise. This is needed by subroutine CDL1 in order to
interpolate the polar shape in the transonic region between

Mp1 and Mp2.
Use

CALL KGIN (CLDB, AKIN, DECLIN, SPEED, AKOUT, DCTOUT), where

CLDB Upper Cr limit for polar calculation (I)
AKIN Polar shape factor without drag rise (1)
DECLIN Polar displacement Cp, without drag rise (I)
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SPEFJ Mach number (I)
v AKOUT Equivalent polar shape factor with drag rise (0)
h DCLRUT Equivalent polar displacement with drag rise (0)

Subruutines called

CDDR1 |
LSPLF |
!
? |
z Subroutine LNTP ;
Purpose
wgp LNIP is a one-dimensional, nth-order Lagrangian interpolation
7 pre-.edure, f
Py i
Pl Use i
“V".';v'.? - i
' CALL LNTP (XBAR, YBAR, X, Y. M, NO), where
Mﬁ: XBAR The abscissa value at which an ordinate is 1
ﬁ\ tv be interpolatecd (I)
<¢¥1 YBAK The interpolated ordinate (0)
Vg X The array of abscissas (I)
o Y The array of ovrdinates (I)
?;% M The cize of the arrays (1) ]
PR ND The number of points tn b used in the inter- ‘
w" polation. NO=1 for **+ep, NO=2 for linear, 4
NO=3 for parubotic, NO=4 for cubic, etec. (I)

Program LSHL
fu pose

LSHL controls the sequence of calculations to produce lift, ]
moment, and drag variations wilh angle of attack for each . .
low-speed, "igh-1ift survey condition specified by the input.
fcr each high-11ft surver, the program computes the incremental i
ef{ :ct for an inbeard and an outboaru high-1lift system segment.

;L’ The prugram then sets up a N0 LOOP to calculate the total lift,
2 drag and mowent for changing angle of attack up to Cryax-

1‘ f
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Use

CALL OVERLAY (4HOVLY, 3, 4)

Subroutines called

DAERO
DSET
MSET
SSET

Program MCRIT
Purpose

Program MCRIT constructs a table of critical Mach number

versus Cp, from either an input table or by using an empirical
method.

Use

CALL OVERLAY (4HOVLY, 3, 2)

Subroutines called

ADJUST
CPZT
LNTY

Program MRIT (MAIN PROGRAM)

Purpose

This program controls the logic of the calling of the three
primary overlays. The lengths of the principal COMMON blocks

used in all three overlays are also specified in this program.

Programs called

OVERLAY (4HOVLY, 1, 0) (XINPT)
OVERLAY(4HOVLY, 2, 0) (GEOM)
OVERLAY{4HOVLY, 3, 0) (SURVEY)
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Subroutine MSET

Purgose

Subroutine MSET computes the incremental moment at zero
lift of flans ind leading-edge devices. This subroutine uses
the two-dimensional section data calculated in Subroutine SSET
along with Ine <ecuvisetry of the high-1ift system in order to

A M
compute the incremerrs’ . 7f.. ¢ o the dirpiane.

uece

CALL MSYT ‘EF.  BFC, BS1, BSO), where

BFI Ink_ird span station zf iiap (1)

e Nl ard spar: station of flap (1)

N li.hw 210 span station of leading-edge device (I)
BsO witboarc

pan stutlon of leading-edge device (I)
The output is c.ntained i COMMON BLKC 2 where,

DCMO

Increment ir Cqp, due to high-1ift sr<tem
CDMCL

inci~~ent in slope of the moment versus
lift curve

subroutines called

DLNT

Subroutine MTXEQ
Purpose

MTXEQ solves a set of siimultaneous equations. This sub-
routine will solve the matrix equation AX = B for the unknown
matrix X. The dimensions of the matrices must be:

A: NxN B: NxM

where M is the wumber of B vectors to be transformed into X

vectors. At the came time, this subroutine computes a scaled
version of the determinant of the matrix A.

The solution of the matrix equation AX = B is accomplished
by upper triangularizing the A matrix using a maximum vow element
as a pivet point for each stage in the reduction of the matrix A,
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This enrails searching in the first column of the reduced (N-K) x
(N-K) A matrix for the element whose absolute value is the largest.
A row Interchange is then performed to bring this element into the

Agg position. After completion of the triangularization, back
substitution 1s used to obtain the X matrix.

Use
CALL MTXEQ (A, X, B, N, K), where
A The array containing the elements of the matrix
A. Array A must have dimensions NxN.
&
X The array containing the elements of the matrix
X. Array X must have dimensions NxK.
B The array containing the elements of the matrix
B. Array B must have dimensions NxK.
N Number of columns and rows in the matrix A.
K Number of columns in the matrix B and X.
Program NINPT
Purpose

The configuration geometry and the aerodynamic conditions
to be run are read in using NAMELIST input statements. The
program calls subroutine CONV to convert the input data to

feet and radians units.

For cases which are to be rerun with

only a slight change in input from the previous case, an
indicator is used to read only certain sets of namelist data.

Use

CALL OVERLAY (4HOVLY, 1, 2)

Subroutines called

CONV

CONV1 (second entry point in CONV)

e 1 A SIS i i i e e st oS
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Purpose

Subroutine PLSQ

To fit a polynomial of degree K to the set of points

(Xi’ Yi) for 1 = 1,

..y N, by the method of least squares.

The method of solution is as follows:

Glven a set of N points, coefficients are¢ found such

that:

Y = C(K+1) + C(K)-X + C(K-l)'X2 + ...

is tiie best
PLSQ

Use

+c( )-8 4 gy K
least-square fit to Y; for an Kth degree fit.

solves the regression matrix equation by calling MTXEQ.

CALL PLSQ (X, Y, N, K, C, LIST, EMAX, ERMS, EMEQ), where

ORZN

LIST

Subroutine called

MIXEQ

Array of N independent variables

Array of N dependent variables
Number of variables

Degree of the least-squares polynomial

Array of coefficients, high order to low order,

of the least-squares polynomial

Error analysis output indicator

=0 suppresses error analysis printout

=1 prints error analysis

Maximum absolute error obtained by using the

least-square fit polynomial to approximate
the dependent variable

RMS error obtained by uring the least-square
fit polynomial

Max imum derivation from unity in the linear
system check solution

R0

e i .AM
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Subroutine SECT

Purgose

Subroutine SECT calculates the thickness and camber airfoil
ordinates which are used in subroutine CPZT to calculate pressure
distributions. SECT can calculate, using internal methods, the
section data for the standard NACA 6-series and 4-digit airfoils
along with a biconvex and Whitcomb's supercritical airfoil. The
subroutine can also obtain the airfoil ordinates at the control
points, x/c, needed for pressure solutions by interpolation on
a table of input ordinates.

Use

CALL SECT (ID, TOC, CLD), where

ID Alrfoil section identification number (I)
TOC Airfoil thickness ratio (I)
CLD Airfoil camber (I)

The output is contained in COMMON BLKRO7.

Subroutine called

LNTP

Subroutine SETUP

Purpose

Places initial values of 0.0 in the input and geometry
common blocks. This is done to prevent indeterminate values
to be used in program calculations if input data did not
specify values.

Usc

CALL SETUP
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Subroutine SSET ‘

Purpose ’

Subroutine SSET computes the2 two-dimensional section data
¢ used in subroutines DSET and MSLT to compute the incrs ental
1lift, drag and moment due to a high-lift system. SSI either
computes the two-dimensional increments using a empirical
modification of thin-airfoil theory, or SSET obtains the
two-dimensional increments from input data if available,

Use
CALI, SSFT (DF, DS, CFOC, CSOC, OTE, ROT), where

DF Ar. array containing the flap deflection of
each element of the trailing-edge flap (I)

DS Deflection of the leading-edge device (I) :

CFOC An array containing the chord length ratios :

o of each element of the trailing-edge flap (I) :
o CSocC Chord length ratio of the leading-edge device 1
(1) !

OTE Airfoil trailing-edge angle (I) i

ROT Airfoil leading-edge radius divided by i

thickness (I)

The output is contained in COMMDN BLK(C01, where

DC1F Two-dimensional increment in lift at zero 1
angle of attack dve to flap deflection |
DCIMF Two-dimensional i.crement in maximum 1lift !
due to flap deflection \
DCDFS Increment in profile drag due to flap ]
deflection
DCMFS Two-dimensional increment in momentum at
zero alpha due to flap deflection
DC1S Two-dimensional increment in lift at zero
angle of attack due to leading-edge device
DCIMS Two-dimensional increment in maximum 1ift
due to leading-edge device
DCDSS Increment in profile drag due to leading-edge
device




DCDMSS Two-dimensional increment in moment at
zero alpha due to leading-edge device

Subroutines called

DLNT
LNTP

Program SURVEY

PurEose

SURVEY controls the sequence of calculations to produce a
lift, moment and drag variation for each high-speed survey
condition .pecified by the input.

For variable sweep configurations the program will first
call program VGEOM with the wing leading-edge sweep set at
the forward position and then recall program VGEOM with the
sweep set at the aft position. This is done in order to
setup program VGEOM for geometry calculations at any arbitrary
sweep pnsition. SURVEY then enters a DO LOOP where the high
sweep survey conditions are set up. SURVEY calls VGEOM and
MCRIT to recalculate the geometry and the configuration critical
Mach number each time the leading-edge sweep is changed in a
survey. SURVEY then enters an inner DO LOOP where a sequence
of untrimmed Ci, are generated and program AERO is called to
obtain the trimmed 1ift, moment and drag. SURVEY then prints
out the results.

If a series of low-speed, high-lift surveys were specified
by the input, SURVEY then calls program LSHL to perform those
caleulations,

Use

CALL OVERLAY (4HOVLY, 3, 0)

Programs called

OVERLAY(4HOVLY, 3, 1) (VGEOM)

OVERLAY (4HOVLY, 3, 2) (MCRTT)

OVERLAY (4HOVLY, 3, 3) ( AERO)

OVERLAY (4HOVLY, 3, 4) (LSHL)
83
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Subroutine TAIL
Purpose

Subroutine TAIL computes the lift curve slope contribution
of the taill along with factors used to compute 1lift and drag
increments due to a horizontal tail deflection. These factors
are computed by first solving for the downwash, dynamic-pressure,

exposed area 1lift-curve slope, carry-over lift factors and
induced drag for the tail.,

Use

CALL TAIL (SPEED), where SPEED is the input Mach number.

Thr output, contained in COMMON BLKCOl, is

CLAT Lift-curve slope contribution of the tail

A Trim drag factor

B Trim drag facto:

AOH Angle of zero lift of the tail

CLDH Change in 1lift due to tail deflection factor
DEDA

Change in downwash per change in angle of attack

Subroutines called

AER2
LNTP

Subroutine TDRG
Purpose

Subroutine TDLG calculates moment using the wing-body Cp,
and aerodynamic center along with the tail 1ift and moment arm.
Depending upon user options the moment can be calculated at a
fiked horizontal tail setting, or a tail setting can be computed
which will trim out the moment. T1.ift and drag increments due

to tail deflection are also computed.

Use

CAIL TDRG (ITRIM, SPEED, DCLT, DCDT), where




© e T g R

ITRIM
SPEED
DCLT

DCDT

Purpose

Trim indicator, =0 if tall setting specified

by
to

input, =1 if tail setting is to be computed
trim out moment

Mach number

Increment in 1lift due to tail deflection
relative to zeru tail setting

Increment in drag due to tail deflection
relative to zero tail setting

Subroutine TLNT

TLNT is a triple-linear interpolation procedure.

Use

—

CALL TLNT (XBAR, YBAR, ZBAR, FBAR, X, Y, 2, F, NX, NY, NZ,
NXMAX, NYMAX), where

XBAR

YBAR

ZBAR

FBAR

Z e N

NY

NZ

NXMAX

NYMAX

The X value at which a value of the function
is to be interpolated (I)
The Y value at which a value of the function
is to be interpolated (I)

The

Z value at which a value of the function

is to be interpolated (I)

The
(1)
The
The
The
The
The
the
The
the
The
the
The

interpolated value of the function F(X,Y,X)

array of X values (I)

array of Y values (I)

array of Z values (I)

three-dimension array F values (I)
size of the X array and the F array in
X direction (I)

size of the Y array and the ¥ array in
Y direction (I)

size of the Z array and the F array in
Z direction (I)

dimension of the F array in the X direction

in the calling routine (I)

The

dimension of the F array in the Y direction

in the calling routine (I)

Subroutines rtalled

DLNT, LNTP
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Program VGEOM

PR Y

Purgose

Program VGEOM computes the geometry parameters that vary
with wing sweep for variable-sweep configurations. The program
i1s first called by program SURVEY at the forward and most aft

sweep positions in order to set up VGEOM for any arbitrary
sweep calculation.

e R

Use

CALL OVERLAY (4HOVLY, 3, 1)

Subroutine WBAC
Purgose

Subroutine WBAC computes the aerodynamic center location }

for wing-body configuretions. The subroutine calculates the 1

aerodynamic center of the wing carry-over 1lift on the body, and

the aerodynamic center of the forebody. A composite aerodynamic 1
|
]
1

center is then computed using the aerodynamic center and lift
curve slope of each component.

Use

C..LL WBAC (SPEED, XACR), where

SPEED Mach number (I)

XACR Aerodynamic center of the wing-body configu-

ration reference to the leading edge of the A
exposed root chord

Subroutines called

ACCR |
DLNT
LNTP i

86

e e g e . - - - _— " i et B
Y= o ey SN i




Subroutine WDRG
Purpose

This subroutine calculates the wave drag for all the
components on the airplane.

Use
CALL WDRG (FMACH), where
FMACH Mach number

The output is contained in COMMON BLKCOL.

Subroutines called

CDWN
CDWT
CDWW

Program XINPT
Purpose

XINPT controls the sequence of input for new problems or
allows the previous problem to be repeated with only a small
change in input. For each new problem the title card, print
dump card, an input control card are read from the input
file. The subroutine SETUP is then called to zero out all the
input common blocks, then depending upon the input control card
either of the secondary overlay programs INPT or NINPT are then
called to continue reading the input file. After the input
file is read for a given problem, control is then transferred
back to MRIT where the solution to the problem is obtained.
After each solution is obtained control is then transferred

back to XINPT and the repeat problem control card is then
read. If end-of-file on tape 5 is read th gr

d the program is terminated.

If a perturbation of the previous problem is indicated, NINPT is
called where the revised input is then read.

Use

CAJLL OVERLAY (4HOVLY, 1, 0)
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¥
Programs called !1
(i
SETUP
OVERLAY(4HOVLY, 1, 1) (INPT) -;
OVERLAY(4HOVLY, 1, 2) (NINPT) L
EXIT |
i
|
|
|
I
1

i
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5.

PROGRAM LISTING
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OVERLAY (OVL7,040)
PROGRAM MR1T(INPUT,OUTPUT,TAPES=INPUTTAPEG=CQUTPUT)
c LARGE AIRCRAFT AERNDYNAMIC PREDICTION PROCEDURE

.OMMON /BLKAOL/ N&4{7)

COMMON /BLKAD2/ A02(433)

COMMON /7BLKAO3/ AO03(20)

COMMON /BLKAO4/ N3{3), A04(78)
COMMON /BLKAOS/ AO0S5(131), NMCR, NXSET
COMMON /BLKSUR/ N1l(42), SUR{370)
COMMCN /BLKHLS/ N2, HLS(TO)
COMMON /B8LKGO1/ G1(200)

COMMON /BLKPRY/ KPRINT(50)
COMMON /BLKADJ/ ADJ(322)

COMMON /BLKTIL/ TITLE(G)

CCMMON /BLKOVL/ TJ

20 CALL OVERLAY(4HOVLY,1,0)

CALL OVFRLAY(4HOVLY 2,01}
CALL OVERLAY(4HOVLY,3,0)

c
15 14 = 0
c
c
GO TO 20
c
END

Tn
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cc

00026

R1TOON1
2170002
R1TO003
R1T0004
R1TO0005
R1TO0QS6
R170007
R1T0008
R1T0099
R1TCOL0
R1T0011
R1T0012
R1T0013
R1TO0014%
R1T0015
RITOOL6
R1TO0017
R1TO021
R1T0G22
R1T0023
R1T0024
R1T0025
R1T0026
R1TO0Q27
R170028
R1TOC29




&

[
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[g]

10

20

1

40
45
50

55

60

T0
80

SUBROUT INE LNTP{XBAR, YBAR+XsY4M,NO)

LAGRANGIAN INTERPOLATION

1)} INCREASING OR DECREASING X ARRAY

2) LINEAR EXTRAPOLATION ONLY
3) NO = NUMBER OF POINTS USED

IN INTERPOLATION

4) M = TOTAL NUMBER OF PODINTS IN X ARRAY

5) IF(NOJLE.O.OR.M.LE.O) YBAR = 0.0

6) IF(MeEQeleANDaND.GT.0) YBAR=Y{1)

7) IFINNLEC.L1.AND.M.GT.0) YBAR=YINEAREST X{(I}])
8) IFIND.GT .M} INTERPOLATION AS TF NO=M

DIMENSION X{(M) , YiM)

Y8AR=0.0

N=NO

IF(N.GT.M) N=M
IF(M.LELOORJNL.LF.0) RETURN
IFIM.GT.L) GO TO 10

YBAR=Y (1)

RFTURN

%CC=0

TF{X(M) LTaX{1)) MDC=1
DN 20 I=2,M

I1=1-1+MpBC

12=1~-MDC

TF(XBAR SGEX{I1).AND.XBARLEAX(I2)) GO TO 40

CONT INUE
11=1

IF(IMDCeFQua0oANDXBAR LGEXI{M]!)oORe (MDCeNEL O« ANDJXBARLLE X (M)))

I1=M-1]
12=11+1
GO TO 4%

IF(N.GT.2) GO YO 60
IF{N.LT-2) GO TO 55

YBAR=Y(IL)+(XBAR=X(TL1Pix(Y(I2)-YIIL)D/UX{I2)-X(I1))

RETURN

YBAR=Y(I1)

IF(ABSI{XBAR-X{12)).LT.ABS(XBAR-X{I1))) YBAR=Y{I2)

RETURN

J=1-N/2

IF(I.LELN/2+1) U=1
IF(I-GT-M—N,Z’ J‘M‘N#l
NT=N+J-1

DM 80 I=J,NY
ELL=1.0
DO 70 K=JoNT

IFIK.NELT) ELL=FLL*{XBAR=-X{K) IZ{X(T})-X(K))

CONTINUE
YRAR=YBAR+ELL*Y{ 1)
RETURN

R1700331
R1T0032
RLTQO023
R1T0034
R1TQ035
R1T0036
170037
R1TOO38
R1T0039
R1T0040
R170041
R1T0042
R1T0043
R1T0044
R1V0045
R1T0046
R1ITOO47
R1TO0048
R1VO0049
R1T0050
R1T00S1
R1T0052
R1T0053
RATNOS4
R1T0055
R1TOO56
R1TOO57
R1Y0058
R1IVO0O59
R1T0060
R1TQO61
R1TOD62
R1TOC63
R1T0064
R1T0065
R1TO066
R1TO067
R1TO068
R1T0069
R1T0070
R1TOOTL
R1T007Z
R1TO0073
R1TOO74
RITOOT7S
R1TOO76
R1TOO77
R1T00O78
R1T0079
R170080
R1TO081
R1T0082
R1TO0083

" RIT0084

R1TD08S
R1TOOB6

bt et kil —maniith. il




END

cc = 00058

R1T0087
R1TOOBE
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-

10

20

30

FUNCTICN DLNT (XBAR,YBARyX Y FoNX,NY,NXMAX,LCX,LOY)
DOUBLE LAGRANGE INTERPOLATION

DIMENSION X{1)yYUL1),FINXMAX,1),FT(25)

FRAR=0,.0

IF(LOY .GT.25) LOVY=25

LLX=L0X

IF(LOX.GT NX) LLX=NX

TF(NY.GT. 1} GO TO 10

CALL ULNTP (XBAR,FBARy XeF(Lel)sNX,LLX)
GO TO 30

LLY=L0OY

IF(LOY.G oNY) LLY=NY

DO 20 I=1,NY

CALL LNTP (XBARFT{IheXoF(LleT)oNX,LLX)
CONTINUE

CALL LNTP (YBAR,FBARsY,FT4NY,LLY)

DLNT=FBAR

RETURN
END

CC = 00025

JR——

R1T0090
R1T0091
R1T0092
R1T0O093
R1TO094%
R1T0095
R1TOGY6
R1T0097
R1T0098
R1T70099
R1TO100
R170101
R1TO10Q2
R1T0103
R1TO104
R1T0105
R1T0106
R1T70107
R1T0108
R1TO0109
R1T70110
R1TO111
R1TO112
R170113
RiTOLl1l4
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SUBROUT INE TULNT(XBAR, YBAR,ZBARoFBAR X Y ¢ZoF yNXoNY o NZ¢NXMAX,NYMAX) R1TOL16

R1TOL1L7

TRIPLE LINEAR INTERPOLATOR R1T7T0118
R1TOL119

DIMENSION X(1)yVY(Ll)4ZUL1)osFINXMAX,NYMAX,1),FT(2F) R170120
R1T0L21

DN 10 1I=1,N2Z R1TO122
R1TO1 23

FT(I) = DLNT{XRAR,YBARyXoY¢Fl1ol oI} NXyNY,NXMAX,2,42) R1TQ124
R1TOLZ25

CALL LNTP(IBAR,FBAR+Z FT,NZ,2) R1T0126
R1TO127

RETURN R1T0128
END R1TO129

CC = 00014

94




CVERLAY(1,0) R1TO131

PROGRAM XINPYT R1TQ132
C R1TQO133
CNYMMON /BLKPRT/ KPRINT{(S50Q) RLTO1l34
COMMON /BLKTIL/ TITLELG) R1TOL135
. COMMON /BLKAVL/ 1J R1TO136
“ c R1T0137
DIMFNSION Wl4), IS{12) R1TO138
DATA W / 4HFORM, 4HNAME, 4HSAVE, 4HEND / R1T0139
C R1TQ140
IF{ 1J.GE.1 )} GO TO 70 Ri1TOl41
20 CONTINUE R170142
¢ R1TQ143
c R1TO145
READ(5,1000) (TITLE(I)e I = 146 ) R1TO146
IF (EOF(5).NE.O) CALL EXIT R1TOL47
WRITE(6,2000) (TITLE(I), I= 1,6 ) R1TOl148
C R_.T0L49
READ{5, 1001) {(KPRINT(I), I=1,50) R1TO150
C R1TO151
co 501 = 1, 50 R1T70152
! IF( KPRINT(I}.GT.0 ) WRITE(6,2001) I, KPRINT{I) R1TO153
50 CONTINUE R1T0154
CALL SETUP R1TO0:55
c R1Y0156
. IJ =1 R1TOL57
T 70 READ(5,1002) WORD R1TO158
IF( €CF{S5)NE.CQ } CALL EXIT R1TO0159
IF{ WORD.EQ.W(1) ) CALL OVERLAY{(4HOVLY,1,1)} R1TO160
IF{ WORD.EQ.W(2) ) {J = 1 R1TO161
IF({ WORD.EQ.W(2) ) CALL OVERLAY(&HOVLY,1,2) R1TO162 !
TF( WORD.EQ.W{(3) ) IJ = 2 R1TOl63
IF( WORD.,EQ.W(3) ) CALL OVERLAY{4HOVLY,1,2) R1TO1%4
4 IF{ WORD.EQ.W(4) ) GO TGO 20 R1TO0165
g C R1T0166
v 1000 FORMAT{ 6A10 ) R1TO167
, 1001 FORMAT( 5011 ) R1TO168
1002 FORMAT( A4 ) R1TO169
2000 FORMAY(1HL1,/////+ 2TX,*EMPIRICALLY BASED COMPUTER PROGRAM* // R1TOLT70
1 23X %70 PREDICT THE AERODYNAMIC CHARACTERISTICS#RLITOl71
2 7/ 35X,*NF LARGE AIRCRAFT®* (10(/)}), 27X, 6Al0 ) F1TOL1T2 .
2001 FORMATISX,*KPRINT(*,[2,%) = %*,]2) /170173
c R1TOL74
R END R1TQL75
CC = 00044




aNeNel

" ¢

10

20

30

SUBROUTINE SETUP

ZEROES OUT INPUT COMMON BLOCKS

COMMON /BLKAOL/
CGMMON /BLKAD2/
COMMON /BLKAOD3/
COMMON /BLKAOD4/
COMMON /BLKSUR/

N(7)

A021433)

A03(20)
N33,
N1(42),

A04(78)
SUR(370)

COMMON /BLKHLS/ N2,

HLS(T70)

CIOMMON /BLKADJ/Z IVAL(20),X(15),¥YM(135),YA(135)XCL{15) NXVARNXCL
COMMON /BLKGOL1/ G1(200)

N2 =0

NXVAR = 1

NXCL = 1

DO 10 1 = 1, 20
AO3(1) = 0.0
IVAL(T)= 0

IFC TsLEL3 ) N3(I) =
IF ( TeLE.7 ) N(I) =
17 ( TeLE.15) X(1) =
IFC TolEa15) XCL(T)
CONT TNUE

DO 20 1 = 1, 433
AD2(1) = 0.0

IF{ ToLEe41 ) NICTI)
IF{ T.LE&50 ) HLS(I)
TF{ 1.LE.78 ) AD4(I)
TF( TolEal40) SUK(T)
IF( T.LEL200 ) GIL(I)

IF( I.GT.135) GO TO
Mty = i.0

YA(I)Y = 0.0

CONT INUE

DN 30 T = 1y 20

11 = [ + 44

12 = 1 + 204

13 = 1 + 379

AO2(11) = 1.0
802i72) = 1.0
IFt T.LE.10 ) A02(13

CONT INUE

RETURN
END

=0

[« I I T B ]

2

} = 1.0

cC

- 00049

RITOL77
R1TOL78
R1TOL79
R1TO180
R1TOL81
R1TO182
R1TO183
R1TO184
R1T0185
R1TO186
R1TOL187
R1TO188
R1TO189
R1T0190
RITO191
R1TOL1911
RIT0192
R1TO193
R1T0194
RITO19S
R1TO196
R1TOL97
RiTOL98
R1TO1991
R1TO199
R1T0200
R1TO201
R1T0202
R1T0203
R1Y0204
RIT0205
R17 0206
R1T0207
R1T0208
R1TU209
R1T0210
R1TO211
R1T0212
R1T0213
R1TO214
R1T0215
R1TO216
R1TO217
RiTOZ1A
RLT0219
R1T0220
R1TO221
R1T0222
R1T0223
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OVERLAY{1,y1) R1t10225

PROGRAM INPT R1T0226
C R1T0227
¢ PRCBLEM DATA INPUT RITO228
c | \ R1TG229

COMMON /BLKAOL/ NBODYS, NNACS, NSUPFS, NHT, NVT, ISwP, NPNLS R1T0230

COMMON /BLKAO2/ SKEF, AR, TAPR, SWPLE, RL1TO231

1 BLEN(10), BWID(10), BHGT(10), BAWET(10), BG(10), R1T0232

2 BNJU10), BAMX(10), BAGS(10), BLNS(10}, BLBT(10), RLTO233

3 BASEL10), ELEN(10), EWID(10), EHGT(10), RLTO2 34

’ 4 EAWET(10), EAMX(10), EINL1O}, EXIT(10}, ELNS(10), R1T0ZJ5
5 ELBT(10), EQF{10)y ENO(L0)s CBAR(LIO), T, R1T02 36

5 XLEW, YWW, YB, CR, 302, BFUS, FMISC, AB, AFTAW, KiT0237

6 CAM10), TOC(10), AWET(10), SWMT, SPLAN, CCNCL, R1T0238

7 TWIST- ETWIST, WINC, XLE{Ll), CRW(1L), YW(1l)s  KLTO239

8 XPIVOT, YPIVOT. XAPEX, AFTSW, ACTCB, AFTOC, R1T0240

L 9 SBAR(10), TS(10), SCAM(10), STOC(10), SAWET(101, R1TO24l

1 SMTSW(10), SHF(10), SWL{LO}, SWT(10), STAPR(10), RLTO242

2 SCRU10), HTLE, HTY, HTZ, HTINC R1TG243

COMMON /BLKAO3/ ROUGHK,CLE(3) yCCRU3) ,¥C(3) 1XCGy2CGCMAC, 1REF, AL (6)R1T0244

COMMON /BLKAOG4/ IHLS, NF, NS, FLAP, SLAT, DF{5), CFGC(5), RIT0245

1 DCLOF(5), DCLMF(S5), DCOF(5), DCMOF(5), R1T0246

. 2 DS(5), CSOC(5), DCLOS(S), DCLMS{5), DCOSI5), R1T0247
3 DCMOS(5), BFLI, BFLO, CFLi3), BF21, BF20, CF2(3), R1T0248

4 8S11, BS10, CSl, BS2I, BS20, CS2 R1T0249

COMMON /BLKAO5/ XMUyZMU; XML 4ZML,ZPTE, ZTHICK, R1T020

1 RLE. OTE, DY, XMT, DYC, R1T0251

2 CIMAX, CLMCR{10), XMCR{10), R1T0252

3 XT(33), YT(33),XYC(33), NMCR, NXSET R1T0253

. c R1T0254
COMMON /BLKSUR/ NSURV, NCLAS, IT(20), LTRM{20), FMSURV(20), R1T0255

. 1 ALT{20), DHSV(201, SWPV(20), CLLO(20), CLHIL20), RLTOZ56
2 TRB(5,10), TRN(5,10), TRU(5,10), TRL(5,10), RLTOZ257

3 TRS(5,10) R1T0258

COMMON /BLKHLS/ NHLSV, DFI(3,5), CPF{5), DSI{5), CPSI5), RLT0259

1 DELCO(5)y HI5), DFI2(3+5) s CPF2{5), DSI2(5), R1T0260

- 2 CPs2(5) R1TO0Z61

~ c R1T0262

. COMMON /BLKADJ/ IVAL(20),X(15),YM(15¢5) yYA(L59),XCL(15), R1TOZ€3

6 1 NXVAR, NXCL R1TOZ64

v c R1T0265

i DIMENSION W(10), TTT(22), TSLL{10), TS3(10) 5170266

\ c RITO267

?\‘ DATA W / 4HPLAL, 4HS.Se, 4HDaSes 4HT.Sey 4HINPU, 4HL<Ea, R1TO268

\ i 4HSLAT, 4HKRUE, 4HINPU, 4HADJU/ R1TOZ69

A DATA TTT / 3H63-,3H64-, 3H65- »3H66~, 3H63A 1 3H64A y3H65A 3HSUP, 3HBIC ,R1T0270

o 1 IH-62+ 3H~ 63, 3H- 64 4 3H=65 ¢ 3H-06 ¢ 3H-33 , 3H-34 s 3H-35,3H-93, R1T 0271

. 2 3H-943H-95, 3HINP s 3H2IN / R1T0272

: DATA TS1 / 10%0.0 /, TS3 / 10% 0.0 / R1T0273
c RITO274

c CONF IGURATION DEFINITION R1TO275

c : R1TO276

100 READ(5,1001) NBODYS, NNACS, NSURFS, NHT, NVT, ISWP, NPALS, [HLS, R1T0277

1 IREF ‘R1T0278

WRITE (6,2000) NBODYS, NNACS, NSURFS, NHT, NVT, ISWF, NPNLS R1T0279

c. R1T0240
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1
1

1

REAC(5, 1000} SREFy CMAC, XCGs ZCG+ ROUGHK, FNISC

WRITE(6,42001) SREF, CMAC, XCG, 2CG

IF{ NBOOYS.EQ.0 ) GU VYO 120
00 110 I = 1, NBODYS
READ(5, 1000) BLEN(T), BWID(I)y BHGT(I), BAWET(I), BQ(I}, BNOC(I]}
IFl T.EQ.1 ) READ(5,1008) BAMXII), BABS{I), BLNS{I),» BLBT(I),
BASE(I)y BFUS, AB
I¥( [.NE.1 §) READ(5,1000) BAMX(I), BABS(I), BLNS(I), BLBT (1),
BASE(I)

IF{ PQ{T).EQ.0.0 ) BQ(I) = 1.0

IF( BNO(I).EQ.N.D) BNO(I) =1.0

IF{ T.EQal ) WKITE{6,2002)

WRYTF(642003) 1,BLEN(I) BWID(I) BHGY(1) BARKET(I),BAMX(]I),BABS{I),
BLNS(I),BLBT(I). BASE(1),8Q(L0, BNOLI)

110 CONTINUE

120 IF( NNACS.EQ.O0 } GO VO 140

1

DO 130 I = 1,y NNACS
REAN(5,1000) ELEN(1), EWID(I), EHGTII), EAWET(I), EQF(I), ENOILI)
READ(5»1000) EAMX(I), EINCT)}s EXIT(I},y ELNS(L), ELBTID)

IF( EQF{I).EQ.0.0 )} EQF(I) =
IF{ ENO(I).EQ.0.0 ) ENO(I) =
[F( T<EQ.1l ) WRITEL6,2004)
WRITE(692003) I ELEN(T)EWID(T) EHGTII) yEAWEYLI)},EAMKUT) 4EIN(L),
EXIVUI)ZELNS(T),ELBT(I) ,EQFLT), ENO(I]}

130 CONTINUE

140 IF{ NPNLS.GTal ) GO TO 145

145

READ(5,1000) AR, TAPR. SWPLE, SPLAN: TWIST, WINC
WRITELE, 2006) ARy TAPR, SWPLE, SPLAN, TWIST, WINC
READI951004) TWly TW2e TW34CAM(L) 4 TOCL(L) o XLEWYHW, YB
READI5,1000) SWMT., CBAR(l), AWET(1l), CGNCL

WRITE(692008) THigTW2,TW3, CAM{1l), TOC{1l)y XLEWs YWW, YBy
SWMT. CBAR(1), AWET(1)
GO TO 160

READ(5,1000) SPLAN, TAPR, SWPLE

READ(5+1004) TW1leTW2,TW3, TWIST, WINC, SWMT, CONCL
WRITE(6s2009) THWl,TW2,TW3, TWIST, WINC, SWMT

IFC ISWP.GT.0 ) WRITE(642010) SPLAN, TAPR, SWPLE

00 150 I = 1, NPNLS
"F{ T.EJ.1 )} WRITE(6,2011)
<EADL5,.008) CAM{I), TOC(I)y XLECI), YW(I), CRMWI(I),

1 CBAR(I)y AWET(I)

1

I, CAM{I)y TOC{I), XLECK)y YWII), CRW(I),
CRAR(T1), AWET(I)

WRITE(6y2002)

150 CONTINUE

I = 1 + NPNLS
98

R1T0281
R1T0282
RET0233
R1ITO284
R1T0285
R1T0286
R1T0287
R1T0288
R1T0289
K1T0290
R1T0291
R1T0292
R1T0293
RITO294
R1T0295
K1T0296
R1T0297
R1TGZ98
RI1T0299
R1T0300
R1T0301
R1T0302
RLT0303
R1T0304
RLT0305 |
R11:0306
R1T0307
R1T0308
R1T0309
R1T0310
RITO3LL |
RLTO312 |
KITO313 3
R170314
R1T0315 |
K1TO3 16

RITO217

R1TO318

R1T0319

r170320

RLTO3M

RITG322

K1T0323

KR1T0324

R170325 |
R1TN326 |
®1T0327
R1T0328

R1T0329
R17T0330.
RITO3131
k170332

R1T0333

RITO334

RITO335;
R1TO? t6




c
C

a~

«

[aNaReNe

SO0

REAC{5,1000) XLE(I), YW(I)y CRW(I}
WRITE(642012) XLE(I), YWI{I), CRW(I)

160 IF({ TW1.ZQ.TTT(8} ) READ(S,1000) XMUyZMiyXNL o il e ZPTEL2THICK

170

180

165

190

200

205

1
1

1

1

1
2

1

1

1

IFU TW1eEQeTTT(21).0R.THW1.EQ.TTT(22) } READI(5,1000)
RLE, OTEs DY, XMT, DYC,» CLlMAX
IF({ TW1<EQ.TTT(21) } READI5,1009) WNXSET, { XT(I), YT(I),
XYC{I)y, I = 1,NXSFT )
IFl TW1.EQ.TTT(22) ) RFAD(5,1009) NMCR, ( CLMCR(I),
XMCR{I}y I = 1, NMCR )
IF{ ISWP.EQ.O0 ) GO TO 170
READ(5, 1008} XPIVQTe. YPIVOT, XAPEX, AFTSW, AFTCB, AFTOC, AFTAW

IF( NSURFS.LE.1 ) GO YO 185

DN 180 I = 2, NSURFS

J =1 -1

IF( J.EQel ) WRITE(6,2013)

READ(5,1004) TS1(J)TS2,TS3{J)y SCAMIJ) ¢ STOC(J) e SMTSWI{J).
SHF{J)

REAC(5, 10007 SWL(J)y SWT(J)sy STAPR(J) s SCRI{J),y SBAR(J), SAWET{J}

WRITE{6¢2007) TSL(J)sTS2,TS3{J)y SCAMUJ) ¢STOC(J}SMTSWIJ),
SHF(J) ySWLLJ) ySWT(J)},STAPR(J) 4SCRIJ) LSBAKLS),
SAWET(4)

IF{ NHY .NE,OsAND.J<EQ.l ) READ(5,1000) HTLE, HTY, HTZs HTINC

CONT INUE
IFl NPNLS.LE.2 } GO YO 190

READ{S, 1000) (CLE(I), YCULI)y CCR(I), I =1,3)

CCNTINUE

HICGF LIFT SYSTEM GEOMETRY IS READ IN [F IHLS GE 1

IFU IHLS.EQ.Q0 ) GO YO 205

READ(5,1007) FLAP, .5LAT, tFs NS

READ(5, 1000) BF1I, BF1l0, CFLC(1), BS51I, BS1O, CS1

I[F{ THLS.EQ.2 ) READ(S5,1000) BF2I,.B8F20,CF2(1),8S21,B520,CS2

IF{ FLAP.EQ.W(3).0R.FLAP.EQ.H(4) ) READ(5,1000) CFit2), CFLI{3),
CF212), CFZ(3)

IF( FLAP.EQ.W(5)) READ{5,1000) (DF(I), CFCCUI), DCLOF(I),

OCLMFLTI), DCOFUI)y DCMOFII)y I=1oNF }

IF{ SLAT.EQ.W(5)) READ(5,1000) (DS(I), CSOCII}, OCLOSLI),
PCLMS(I), OCOS(I},s DCMOS{I)s I=1,4NS )

PROBLEM CONTROL

RI1ITO337
R1TO338
RITO339
R1T0340
R170341
R1TO342
R1T0343
R1T0344
R1T0345
R1T0346
R1T0347
R1T0348
RIT0349
k170350
R1TO351
R1TO352
R1T0353
R1T03%4
R1T0355
K1T035&
RITO3S57
R1T0358
R1TU359
R1T0360
R1TO3€L
R1TQ0362
R1T0363
RiT0364
R1T0365
R1T0366
R1TO0367
R1T0368
R17T0369
R1T0370
R1TO371
R1TQ372
R1T0373
R1T0374
R1T0315
R1TQ376
R1TO377
R170378
R1TO379
R1T0330
R1T0341
k170382
R1T0383
R1T0384
R1T G385
R170386

READ(5,1003) NSURY, NHLSY, NCLAS, (IT(I)s1=14+20)y (ITRM{I),I=1,20)R1T70387

IF{ NSURV.EQ.D ) GO TO 220

WRITE(6,2014) NSURYV

PO 210 1 =1y NSURV

READ(S5,1000) FMSURV(T!), ALT(I}y DHSVIY), SWPVI{I), CLLOMI) »CLHI(T)
IFL ITRM{I).FQ«0 )} WPITF{ &, 2015) FMSURVII),y ALT(I), DHSV(I),

99

R1T0388
R1Y0389
R1T 0390
R1T039]
KiT0392




7

C
C
c

N

1 SWPV{I), CLLO(I), CLHILI)
IF{ ITRM{I)aEQal } WRITE(692016) FMSURVII), ALT(I), SwWPVII1},
1 CLLOtI)y CLHICT)

210 CONTINUE

BeLs TRANSITION LOCATIONS ARE REAOD IN FOR EACH COMPCMNENT

J1 = 0

DO 215 T = 1, NSURYV

IF({ IT(I}.EQ.O } GO TO 215
J = IT(1}

IFl J.lEadl ) GO TO 215
IF{ NBNDYS.GT.O ) READ{S,1000) (TRB(J,K), K=1,NBODYS)
IF( NNACS.GT.0 ) READ(5,1000) (TRN(JsK}, K=1+NNACS)
IF{ NPNLS.GT.O0 } READ(S,1000) (YRU(JI+K) +TRLIJ4K) yK=1,NFNLS)
IF{ NSURFS.GT.Q) READ(5,1000) (TRS{J,K)}y K =24 NSURFS)
J1 = J
215 CONTINUE

220 IFL NHLSV.EQ.Q0 )} GO TO 250
0N 230 I = 1, NHLSV
NDF =1
IF{ FLAP.EQ.W{3) ) NDF = 2
IF{ FLAP.EQ.W(4) ) NOF = 12

READ(5,1000) (OFI(Jes1), J=14NDF), CPF(I), DSIII), CPS(I),

1 DELCD(I}, H(I)
IF{ IHLS.EQ.2 ) READI(5,1000) (DFI2(Jy1), J=1,NDF}, CPF2II),
1 DSIz2¢I)y CPS2(D)

230 CNNT INUE

"250 REAC(5,1005) WORO. WRD

IF{ WOPD.EQ.W(10)) GO TO 260
GO 70O 270
260 READ(541006) (IVALI{I)s I=1+20}s NXVAR, NADJ, NXCL, NADRJ2
1f (NXVAR.EQ.Q0) GO TO 266
REAC (5, 1000} [ X(I)y T =1, NXVAR )
DO 265 I = 1, NADJ
READ(5,10C0) (YM{JsI)y YALJ,I)y J= 1o NXVAR )
265 CONTIMUE
266 1F{ NXCL.EQ.0 ) GO TC 268
REACI(5,1000) ( XCL{T)y I =1+ NXCL)
Cn 267 1 1y NADJZ2

READ(5,1000) (YM{J,NXVARST)
267 CONTINUE
268 CONTINUE

REAC(5+1005) WORD,+ WRD

v

270 WRITE(692005) WORD,WRD

1./57.285117S6
1712,
le/ 144,

Om >
n K h

100

R1T0393
R1TO3%4
R1T0335
R1T 0335
R1TO0357
R1T 0398
R1T0499
R1T0400
R1T0401
R1TO402
R1T0403
R1TO404
R1T04C5
R1TQ406
R1T 0407
R1T0408
R1T0409
R1T0410
R1TQ41L1
R1TO412
R1TQ413
R1TQ414
R1T0415
R1TO4Ll6
R1T0417
R1TO418
R1T0419
R1T0420
R1TO0421
R1TO0422
R1T0423
R1TO%24
R1T0425
R1T 0426
R1T0427
R1T0423
R1T0429
R1TQ430
R1T 0431
RITO432
RITO433
R1T0434
R1TO435
R1T 04306
R1TO437

DITNL 10
nNatwvvoo

R1TO4 39
R1T 0440
R1T 0441
R1T0442
R17 0443
R1T0O444
R1T 0445
R1T 0446
R1TO0447
R1T0448




300

310

315

SWPLE = SWPLE
SWMT = SWMT
AFTSW = AFTSW
CO 300 [ = 1,
SMTSW(T) = SMT
SWL{T) = SwWwLII
SHT(I) = SWTI(I
CONT INUE
XPIVOY = XPIVO
YPIVOT = YPIVO
XAPEX = XAPEX
AFTCO = AFTCS
HTLE = HTLE
H1Y = HTY *
HTZ = HTZ *
CMAC = CMAC
XCG = XCG *
ZC6 = ICG *
XLEW = XLEW
YWW = YW¥
YR = V8B

CR = CR
BO2 = B02
CO 310 I = 1,
BLENI{T) = BLEN
BWID(I} = BWID
BHGT (1)} = BHGT
BLNS (1) = BLNS
BLRAT (1) = BLBT
ELEN{I) = ELEN
EWID(I) = EWID
ELGT(I) = EHGT
ELNS(I) = ELNS
ELBT (1) = ELBT
CBAR(I) = CBAR
XLECI) = XLE{
CRW(I) = CRW(
YWil) = YW{Il
SBAR(I} = SRAR
SCR{I) = SCR{
CONT INUE
XLE(11) = XLEI
CRW(11} = CRW!{
YW(ll) = YWH(1

DO 315 I = 1,3

CLE(T) = CLEI
CCR(T) = CCRIL
YC{T) = YC(I
CCNT INUE

DO 320 I = 1,
BAMX(I) = BAMX
BABS(1) = BABS
BASE(1) = BASE

* A
*x A
* A
10
SWEI) > A
} * A
) * A

T =8
T =8
* B
* 8
* 8B
8
8
* B
B
8

1)
}
{n
1)

-
-
-~
ERE I R N S IR B IR K I R 2 K
PP TORTEOEIOIOODD

11
11)
1)

* 4R
o Je e o]

1) » B
Il =18
) * B

10

(1) *= ¢
(1) *« C
(1) = C

101

R1T 0449
R1T0450
R1TQ451
R1TQ0452
RITO453
R1T0454
R1T 0455
R1TQ4%0
R1T 0457
R1T0453
R1T 0459
R1T0460
R1TO461
R1TO0462
R1104653
R1T0464
R1T 0465
R1T Q0466
R1T7 04067
R1T0468
R1T0469
R1T04170
R1TO4171
R1T0472
R170473
R1T 0474
R1T 04175
RI1T 0476
R1TO477
R1T 0474
R1T04 179
R1T 0480
R1T0481
R170482
R1T0483
R1T 0484
R1T 0485
R1T 04486
R17 0487
R1T04E3
R170Q4389
R1T 0490
R1T0491
R1T 0492
R1T 0493
R17 0494
R1T0495
R1T 0496
R1T 0497
R1T 0493
RIT 0499
R1TO500
R170501
R1TQ0502
R1T0503
R1T0524




Bl SO

CAMX(1) = EAMX(I) * C R170505
~ s EIN(IY = EIN(I) = C QL5 6506
EXIT(I) = EXIT(I) * C R110507
320 CONTINUE . R1TC508
c R1T0509
DO 3640 I = 1,y 17 RiTO0510
DO 330 J = §, 22 - R1TO511
c ‘ R1TOS12
[F( TW1.EQ.TTT(J) ) Tw = J RITU513
IF] TW3.EQ.TTT(J) ) Tw = R1TO514
IF{ TS1(I).EQ.TTT(J) ) TS{l) = 4 R1TO515
IF(C TS3(I)EQ.TTT(J) ) TSLI) = R1TO516
o RITO517 ¢
330 CONTINUE R1T0518 ;
, 340 CONTINUE RITO519 |
°. C R1T0520
- XELAP = FLAF R1TO521 ;
o XSLAT = SLAT R1T0522
FLAP = 0,0 R1T0523
_ SLAT = 0.0 RITD524
“y i R1T0525
. DO 3,0 I = 145 R1T0526
N : IF(XFLAP.EQ.W(IL)) FLAP = | R1TO0527
"o J =1 +5 R1TO0528
- IFIXSLAT.EQ.W(J)) SLAT = I R1T0529
350 CONTINUE R1T0530
o R1T0531
1000 FORMAT (6F10.0) R1TO0532
1001 FORMAT (1215} R1T0533
1002 FORMAT(F10.0y A3, F3.0y F4.0, 4F10.0) R1T0534
1003 FORMAT(3IS5, 5X, 4011 ) R1T0535
1004 FORMAT(A3,A1,A3,3X, GF10.0) R1T 0536
1005 FURMAT( A4,A10) R1T Q537
1006 FORMAT( 2011, %15 ) R1T0538
LOO7 FORMAT( Ao, 15X, A4, 16X: 415 ) R1T 0539
1008 FORMAT{(6F10.0,F6.0) R1T 0540
1009 FORMAT( 1I5/(6F10.0) ) Y R1T0541
c R1T0542
2000 FGRMAT(1H1, * PROBLEM INPUT PARAMETERS*//5X, *NBJDYS =%*,12, R1T0543
1 5Xo®NNACS =%, [2,5X+*¥NSURFS =%,12,5Xs*NHT =%,12,5X, R1T0544
2 XNVY =%,12,5X,2ISHP =%,12,5X*NPNLS 22,12 / ) R1T0545
2001 FORMAT 5K *SREF =%,F9,3+% SQ.FT.*,5X,#CMAC =%,F9,3,% IN.*, R1T0S546
. 1 SXe®¥FUS. STA. CaGue =%F9.3,% [N.*,5X,*2CC =%F8.3,% IN.%// ) RLITO547
. 2002 FORMAT{T3,*#NO.*, T10,*BLEN%, T20,%BWID*,T30,%BHGT*, T40,*BAWET*, R1T0548
- i T50s *BAMX® o T60s*BABS®, TTO*BLNS*,T80,*BLBT*,T790, *BASEX, R1T0549
2 T100,%BQ%, T110,%8NO* / ) RIT0550
2003 FORMAT (15, 11F10.3 ) R1TO0551
o 2004 FORMAT(/T3,%NJ.%, TLO,*ELEN®, T20,%EWID*4T30,%EHGT*, T4O,*EAWET*; R1T0552
0 1 T50y*EAMX*,T60,%E IN®, TTO,*EXI T*,T80,%ELNS*,T90,*ELBT*, R1T0553
- 2 T100,*EQF*,T110,%ENOX® / ) R1T0554
> 2005 FORMAT(//5X, A4: A10Q, 10X, SH***®%x, /IHi ) R110555
; 2006 FORMAT(//% ASPECT RATVIO =#F7,3, S5X.*TAPER RATIO =%F6.4, R1T0556
1 SXyXL E.SWEEP =%F7.3, SX,*PLANFORM ARZA =%F8.2,% $SQ.FT.%/ RI1T0557
, 2 SXe®TWIST =%FT.3,% DEG.*, 5K.*INCIDENCE =%F7.3,% DEG.* ) RiT0558
o 2007 FORMAT (2X,A3,Al,A3, 11F10.3) R1T0559
2008 FOPMAT(5X, *AIRFOIL TYPE =%,2XsA3,AL,A3,5Xy%CAMBER =%F7.&,5X, R1T0560
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PR pp————_ Y4

- -

C
C

1 *THICKNESS =%FBe4& /5X¢ *WING LGCATION (X,V) = *, R1TO0S61
2 2F12.4y *FUSLAGE INTERSECTION =%#F9.4 /5X, R1TO562
3 «MAX., THICKNESS SWP. =*FT7,3,5X,*CBAR =¥F8.%¢5X, R1T0%63
4 ®AWET =%F8.3 // } R1TO0564
2009 FQRMAT(/ SX,*AIRFOIL TYPE %, 2XyA3,AL A3 15X, #TWIST =¥F7.3,% DEG.*,R1T0565
1 SX,® INCIDENCE =#FT.3,% DEG.*s5X,*MAX. THICKNESS SWP. =%, R1T 05646
2 FT7.3,* DEG.* ) R1TO50617
2010 FORMAT(5X,®*VARIABLE GECM. WING PLANFORM AREA =%F9.3+% SQ.FT.*y R1T0568
1 X, *TAPER RATIO =#F6.4,5X+*L.E.SWEEP s¥FT,3,% DEGe* / ) R1T0569
2011 FORMAT(/SX.*WING PANEL GEOMETRY*/T3 ,#NO.%,T10,%CAMBER*, T20, R1TO572
1 «T/Cky T30, EXLE®, T4O,¥YWE, T50,%CRW*, T60 ,*CBAR¥, R1TOS571
2 TT0,*AWET* / ) RITO572
2012 FORMAT (25X, 3Fi0e3 ) R1TO573
2013 FORMAT (/5X,*GEOMETRY FOR ADDI TIONAL AIRFOIL SURFACES* / R1TOS5 74
1 T2,%AIRFOIL *, T15,*CAMBER®, T25,%V7/C%*, T35,*SMTSH*, RLTOST75
2 T4S5¢*SHEX, T55,%LoEeSWP%Xy T65,%T.EoSHPE, Y75 +*TAPER*, R1TOQ576
3 TB5.*CR*, TG5,*SBAR%*, TLOS5,*SAWET* / ) K1TOS577
2014 FORMAT(//5X, 15.% NRAG POLARS YO BE GENERATED AT THE FOLLOWING COMNRLTO578
1DITIONS* /TS, ®MACH NO.*; T20,*ALTITUDE*, T35.*TAIL SETTING*, R1T0579
2 T53,%L.E.SWEEP*, TT0,%FROM CL*y TB5,%*70 CL¥ /) R1T0540
2015 FORMAT( Fl5.4y 5F15.3) R170581
2016 FORMAT{ F15.4y F15.3,15H TRIMMED, 3F15.3) R1T0582
R1TOS583
RLTOS584
END R1T05385

CC = 00361
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o

OVERLAY(1,2} RiT0587

PROGRAM NINPT R1TO588

R1T0589

READS Il - UT WITH A NAMELISY FORMAT R1T0590

R1T0591

COMMDON /BLKOVL/ IJ R1T 0592

COMMON /BLKAOL/ NBODYS, NNACS, NSURFS, NHT, NVT, [SWPs NPNLS R170593

COMMON /BLKAQ2/ SREFs AR, TAPR,y SHWPLE, R1T0594

1 BLEN{10}, BWID(10), BHGY(10), BAWET{(10}s» BO(10)., RI1ITO5%5
2 BNO( 01, BAMX(10), BABS(10), BLNS{10), BLBT(10)s» R1T0596
3 BASE(10), ELENLL1O), EWID(10)s EHGT(10), R1T0597
4 EAWET(10), EAMX(L10), EIN(LO), EXITULO), ELNS(LO},s RLTO598
5 ELBT(10), EQF{10)s ENOILLO), CBAR(10), TW, RIT0599
5 XLEW, YWW, YB, CR, BD2y BFUS, FMISCy AB+ AFTANW, R1T0600
6 CAM(10), TOC(10), AWETI(10), SWMT, SPLAN, CONCL, RLTO601
7 TWIST, ETWIST, WINC, XLEfL11}y CRWILL}, YW(1L), R1TO6C2
8 XPIVOT, YPIVOT, XAPEX, AFTSW, AFTCB, AFTOC, R1T0603
9 SBAR(10), TS(10), SCAM(10)y STOC(10)y SAWETI10}s RLITO604
1 SMTSW(10), SHF{10), SWL(10)y SWT(L1O), STAPR{10)s RI1TO605
2 SCR{10)y HTLE, HTYy HTZ4s HTINC R1T0606
COMMON /7LKAO03/ ROUGHK,CLE(3)4CCR{3),YC(334XCGoZCGoCMACJIREF,AL(6)RLITO607

COMMON /BLKAD4/ THLS, NF, NS, FLAP, SLAT, DF(5), CFOC(S), R1T0608

1 DCLOF(S5), DCLMF{S), DCOF(5),y DCMOF{5), R1T0609
2 0S{5), CSOC(5), DCLOS(5}, DCLMS(5), DCDS(5), RLTO610
3 DCMOS(5), BFLI, BFLO, CFL1(3), BF2I, BF20, CF2(3), R1TO611
4 8511. BS10, CS1, BS2I, B8S20, CS2 R1T0&12
R1TO0613

R1T06 14

COMMON /BLKSUR/ NSURV, NCLAS, IT(20), ITRM(20), FMSURV(20®, R1TO61%

i ALT(20)s DHSVI20), SWPVI20), CLLO(20}, CLHI{Z20)}, RILTOOLl6
2 TRB{5,10)y TRN(5,10), TRUES,10), TRL(5,10), P1T0617
3 TRS(5,10) R1T0618
COMMON /BLKHLS/ NHLSVy DFI{3,5)s CPF{S), DSI(5),s CPS(5), R1TO619

1 DELCD(5), H{5)}, DFI2{345), CPF2(5), DSI2(5), R1T0620
2 cPsS2is) R1T0621
R1T0622

COMMON /BLKADJ/ IVAL{20),X(15),YMILS,9) YA({L15,9),XCL(15), R1T 0623

1 NXVAR,y NXCL R1T 0624
COMMON /BLKTIL/ TITLE(S) R1T0625

COMMON /BLKPRT/ KPRINT(50} R1T0626

R1T0627

DIMENSION L(S) R1TO0628

R1T0629

NAMEL IST/BODYS/

b e BV X RV C, I T N

NACEL/

WING/

SURFS/

SURV/

NBODYS NNACS,NSURFS,NHT yNVT « ISWPyNPNLS,CMAC,IREF, R1T0630
SREF¢RUCUGHK ¢y XCG9ZCGsBFUSABoFMISC 4BLEN,BWIDABHGT, R1T0631

BAWET+BQ,BNO+BAMX,BABS yBLNS+BLBT+BASE/ R1T0632
NNACS ySREFsELEN)EWID,EHGT ,EAWET EQFEND, R1T0633
EAMX,EIN,EXIT,ELNS,ELBT/ R1TO06 34
NSURFS, ISWPNPNLSy AR,TAPRSWPLE SPLAN,TWIST, R1TO0635

WINCy TWoyCAM,TOC yXLE  YW9CRWsCBARsANE T, SWMT 4 CMAC, R1T70636
XPIVOT,YPIVOT o XAPEX,AFTSWsAFTCB,AFTOCSREFATTAW, R1T0637
CLEYC,CCRy XLFWeYWW,YB,CRyB0O2,yXCGoCONCL/ R1T06 33
NSURFSyNHT,NVT ,SREFy SBARTS,SCAMySTOU»SAWET, R1T 0639
SMTSWy SHF y SWL o SWT s STAPR ,SCRyHTLE ¢HTY yHTZyHTINC/ R170640
NSURV, NCLAS, NHLSV, IT,ITRM.FMSURV,ALT ¢DHSV,SWPV,R1TO&&]
CLLOyCLHI,TRByTRNyTRUTRLyTRS,DFI4CPF,0SI.CPS, R1T0542
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! 8 DELCO.H,OF12,CPF2,0512,CPS2,KPRINT/ R1TO643
) C STOL/ IHLSNFyNSyFLAP,SLAT,OF CFOC,DCLOF,DCLMF,DCOF, RITO644
i 0 DCMOF 4DS,CSOC,0CLOS yDCLMSDCDSDCMCS,BF 11, RIT0645
. { £ BF10,CFl,8F21,8F20,CF2,B511,B8510,C51,B521, R1TO0646
: F 8520,CS2,H,DF12,CPF2,0812,CP52/ R1T0647
! c ADJUST/ I1VAL, NXVAR, NXCL, Xs XCL, YM, YA R1T0643
i C R1TC6&9 1
{ DO 100 I = 1,9 R1T0650
d Liry =1 R1TO651 '
100 CONTINUE R1T0652
Y R1T0653 1
CALL CONV R1T065%
[F{ 1J.EQ.1 ) GO TO 200 R1Y 0655
. REAC(S, 1000) (YITLE(I)y I =1,6) R1T 0656
\ READ(5,1001) (L(I)y I = 1,9) RIT0657
\\-r' c R1T0658
TS 200 IF( L{1).EQ.1 ) READ{5,800VS) R1T0659 '
Vo IF{ L(2).EQ.1 ) READ(S,NACEL) R1T 0660 X
4 1F( L(3).EQ.1 ) READ(S,WING) RITO661 |
w § IF{ L(4).EQ.1 ) READ(S5,SURFS) RIT0662 ;
\ IF{ L(5).EQ.1 ) READ{S5,SURV] R1T0663 :
§ IF( L(6)EQ.1 ) READIS,STOL) R1T0664 ;
: IF( LIT).EQ.1 ) READ(S,ADJUST) R1T 0665 :
¢ R1T0666 |
WRITE(6,2000) RITO667 ‘
c RIT0668
CALL CONV1 R1T0669
c R1T0670
350 CONTINUE R1T0671
1000 FORMAT{ &ALD ) RLT0672 :
1001 FORMAT{ 50I1 ) R1T0673 !
2000 FORMAT (5X,ANAMEL I1ST INPUT COMPLETED®* ) R1TO6 74 ;
c : RITO6TS ;
END R1T0676 f
CC = 00090
. !
' I
}
|
105
N
o




IS}

[eNaKye]

100

200

300

400

50n

500

SUBROUTINE CONV
CONVERTS INPUT DATA TG FEET AND RADIANS UNITS

COMMON /BLKAGZ/ Al(433)
CCMMON /BLKAD3/ A2(20)

DIMENSION B1(433), 82(20)
b0 100 & = 1, 20

B2¢(1) = A2{1)

DN 200 I = 1, 433
e1{I) = Al{I)

RETURN

ENTRY CONV1

A = 1.,/57.2957796
8 s leo/12.

C = l./144%.

IFL ALU4)NELBL(&) ) AL{4) = Al(4) * A

IF(L A1{275)1.NE.BLI2T5) } AL{275) = Al(275) * A
IF{ AL(3LT)NF.BL{317) ) AL{31T7) = AL(3LT) » A

00 3001 = 1, 10

TF{ ALU389+1)1.NF.BL(369+1)) AL(IERT)
TF( A1{389+1),NE.BL(389+1}) AL(389+])
IFC AL{399+1).NE.BLI399+1)) A1(399+])
CONT INUE

0N 400 I = 1, 10

IF( Al{226441).NERL(224+1)) AL(224+1)
IF({ AL{319+1).NE.DL1(319+1)) AL(319+])
IF{ AL(41941).NE.BL(41S+1)) AL(419+])
IF( AL(104+4T).NE.BL(104¢1)) AL(LO4+I)

CONT INUE

DO 500 1 = 1, 20

IFC AL(B4G +1).,NE.BL1(B84 +1)) AL(BS ¢+]) = AL(B4 2])
IF( AL(184¢] ), NF.BL{184+1)) AL1(184+[) = 21({18%+1)
IFL AL{64 2T JNE.BLIGS +1)) AL{d6e +#1) = Ailids +1)
CONT INUE
TSI

DO 600 T = 1, 30 el

IFU Al(4 & J),NE.BLI4 + 1)) AL(4 + 1) = AL(S ¢+ )
IF{ AT{114+1).NE.BL1{114+1)) AL(Ll14¢+]) = AL(114+]1)
IFL AL(280¢1 ) NF.BL(280+1)) AL1(280+]) = AL(280+1)
IF( A1(15441 ) NE.BII154+1)) AL(1S4el) = AL(L154+])
CONT INUE

TIF( Al{314).NE.RLI(314) ) ALl(314) = AL(314) * B
IF( A1(315).NE.BLE315) )} ALI315) = Al(315}) * B
IF( AL(316).NE.BL(316) ) Al(316) = Al(316) * B
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Al(224+1)
AL(319+I1)
Al{&l9+1)
Al{104+1)
IF( A2{1+T).NF.B2(1¢]) ) A2{1+]) = A2(l¢]) = B

ALI369¢1) %A
AL{389¢1)%A
AL(3994] ) %A

* % % 8

* %

- #* % 8
(g l--N--N. ]

[aN--N--N- ]

(gl - - -]

R1T0678
R1TO0679
R1T0£80
RITO0681
R1T068%2
R1T 0682
RIT0684
R1T0685
RLT 0686
R1T0687
R1T0688
R1T0689
R1T0690
R1T0691
R1T0692
R1T0693
R1T 0694
R1T0695

- R1T0696

R1T 0697
R1T0698
R1T 0699
R1TQ700
RITOQ70!
R1TO702
RLTOT703
R1T0704
R1T0705
R170704
R1TO0707

RITOTOO -

R1TO0709
R1TO710
R170711
RLITO712
R1TO713
R1TO714
R1TO715
R1TOT16
R1TOT17
R1TO718
R1VO719
K1T0720
RiTUTZ1
R170722
R1TO723
RITOT 24
R1T 0725
R1TOT726
RITO727
R1TO728
R1TO729
R1TO0730
R1TOT731
RiTO732
R1TO733

e v S il

-




.

IF{
TF(
IF(
iF!
IF{
1F(
IF(
1F(
IF{
IFd{
IFL
1F(
IF(
IF{
IF(

Al{318).NE.B1(318)
Al(430) «NE.BL1(430)
Al(431).NE.BL1(431)
Al(432) .NE.B1(432)
Al(236) .NE.B1{236)
A1(237).NE.BL1(237)
Al(238).NF.B1(238)
A1(239).NE.B1({239)
Al(240).NE.B1(240)
Al(241) .NE.BL1(24])
Al(291).NE.B1(29]1)
Al(302).NE.B1(302})
Al(313).NE.B1(313)
A2(12).NE.B2(12) )
A2(13).NE.B2(13} )

RETURN

END

) Al(318) = Al1(318)
) A1(430) = A1(430)
)} AL{431) = Al(431)
) AL(432) = Al(432)
) A1(236) = All236)
) AL(237) = Al(237)
) Al(238) = Al1(238)
) Al1(239) = Al1(239)
) Al(240) = Al1(240)
) Al(24]1) = AL(241)
) Al(291) = A1(291)
) AL(302) = AlLL302)
)

Al1(313) = Al1{313)
A2{12) = A2(1l2) * B
A2(13) = A2(13} * B
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€C = 00074

R1TOT34%
R1TOT35
R1TOT736
RITO737
RLTO734
R1TQ73%
R1T0740
R1TO741
R17G742
R1TO0743
R1TO744
R1TO745
R1TO746
R1TOT47
R1TO748
R1TOT49
R1T3750
R1TQ751

»




CVFRLAY(2,0) -
PROGRAM GEOM h

COMPUTES GEOMETRIC PARAMETERS FOR AERO CALCULATIONS

OOy

COMMON /BLKAOQOL/ NBODYSy, NNACS, NSURFS, NHT, NVT, ISWP,
COMMON /BLKAO2/ SREF, AR, TAPR, SWPLE,

8NO(10), BAMX(10), BABS{(LO), BLNSC(L1O),
ELBY(10), EQF{10), ENO(10), CBAR(10D,
XLEW, YWWe YBOD, CR+ BO2, A2(4),
TWISY, ETWIST, ' INC,y XLE(Lll}, CRW(1ll),
SBAR(10)y TSU10), SCAM{L1O0), STOC(10),
SMTSW(10), SHF{10), SWL{1lO), SWT(1O),

SCR{10)s HTLE, HTY, HTZ, HTINC
CUMMON /78LKAOQ3/ ROUGHK, CLE{3),CCR(3),YC(3),y XCGsZCGHC

N OOV P WON

NPNLS

BLEN({10), BWID{10), BHGT(10), BAWET(10), BG(10D),

BLBT(10},

BASE(10)y ELEN{10)y EWID(10}, EHGT(LO),
EAWET(10)y EAMX(L10)» EINULO) s EXITLLO), ELNS(10),

THe

CAM(10), TOC{10), ANET(10}y SWMTy SPLANs CONCL.,

YHill},

XPIVOT, YPIVOVs XAPEX, AFTSK, AFTCB, AFTOC,

SAWET(10),
STAPR(10),

MAC,AL(T)}

COMMON /BLKGOL1/ FRAOD(10}y ARS(10), SSEX(10)+ FRNAC{10)s SkP,

SWPQC, SWPMC, SWPTE, DaB, TOCW, CLO, S
SXX(10), XLFSWX(10)s XMCSWX(10)y ARW,

CBs YB, XB,

CRXy CBXy, CTXy YIXy YOXy» SIX, SCX, ARI

ESWQC, FSWLE. ESWTE, CROB, DX0B8, XHT,
XH, OMEGA, FOC, TWST, DINC, GL(3), DXQ

~NOVIBWN -

COMMON /BLKPRT/ KPRINT(50)

DIMENS ION FOCX(22)

DIMENSION G2(200)

EQUIVALENCE (G2(1), FRBODI1))

DATA FOCX / %*0.05515,3%C0.06651,15%0.079 /

TRST = TWIST
OINC = WINC

(&)

00 100 1 = 1y NBODYS

ADIA2 = BWID(T) * BHGT(I)

FRBOD(I) = 0.0

TF( BAMX(I).EQ.0.0 ) BAMX(I) = 0.7854 * BDIAZ

EXW, ESWMC,
TR' HPLAN'

¢ ARXR,

CBxPy AROP, SOXF, SWPLEI, SWPLEQ, SWPMCI, SWPMCO,

XCRTF,
Cs G3{81)

IF{ BAWETIT) etUe0e0 ¥ BAWETII) = (2.8%BLNS(T) +2.5%BLBT(I)

1 #{1.+SQRTIBABS(T)/BAMXI(I))) ¢ (BLENUT) -BLNS(I)
2 ¥4, ) * SQRTL.7854 * BAMX(ID)) * BNOK(I)
IF{ ADIA2.GT.0.0 ) FRBOD{I) = BLEN(I)/SQRT(BDIA2)
100 CONTINUE
C
N 200 1 = 1, NNACS
tDTA2 = EWIDII) *= EHGY(I)
FANACIIY) = 0.0
IF( FAMX(I).EQ.0,0 ) FAMX(I) = 0.7854 * EDIAZ
IFU EAWETI(T1).EQe0.0 ) EAWET(I) = (2.5%ELNS(I) * (1., ¢
1 SQRT(EIN(IY/EAMX(T))) + 2.5 *LBY(D)

108

-gLBT(I))

RiITO753
R1TO754
R1TO755
R1TOT5s
R1TOT57
R1TO0758
RAITO7S59
R1TO760
R1TO761
R1TOT62
R1TO763
R1TO764
R1TO765
R1T0766
R1TOT67
R1TO768
R1T0769
R1TO770
R1TO771
R1YO772
RLTOT73
RLTO774
R1TO77S5

RITOT76 .

RITOTTT
R1TOV7R
R1TOT79
R1TO780
R1TO781
RITO?82
R1TO783
RLTO784
R1TO785
R1TO786
RATOTBT
R1TO788
RITO789
R1T0790
RLITO791
R1TO792
RLITO793
R1TOT794
RITO7S5
R1TO796
RITOT9T
R1TO798
RLTO799
R17¢800
k1v0801
R1T0802
RLTOB03
R170804
R1T08405
R1TO8Q6
R1TO80T
R170808

ate

i

1




o e

200
210

(o e Na)

1 $(1.+SQRT{EXITII)/EAMX{T))) + (ELEN(I) -ELNS(I) ~ELBT(I)) R1T0809
2 %4.) * SQRT(.7854 % BAMX(I)) * ENO(I) R1T0810
IFl EDIA2.GT.0.0 )} FRNACIT) = ELEN(I}/SQRT(EDIA2) R1TO811
CONT INUE R1TO0812
R1T0813
NP = NPNL3 + 1 RITOB14
IF( NPNLS.NE.1 ) GO Tn 220 R1TO81S
TSWP = TAN(SWPLE) R1TO0816
o 3 4./AR  #(1.-TAPR}/(1.+TAPR) R’ 0817
. RITOB18
GEOMETRY FGR SIMPLE TRAPEZOIDAL WINGS IS CALCULATED HERE R1T0819
R1T 0820
SWP = SWPLE R1TC821
SWPQC = ATAN(TSWP = CD # 0.25) R1T0822
SWPMC = ATAN(TSHP = CO * 0.50) R1T0823
SWPTE = ATAN(TSWP ~ CO } RIT0B24
BOZ  =.0.5 * SQRT(SPLAN * AR) R1T0825
YW(l) = YBOD R1T0826
XLECL) = XLEW ¢ (YBOD ~ YWW) * TSWP R1TO0827
DNB = YW(1)/BO2 R1T0828
R1T0829
CR = SPLAN/(BO2¢( 1.+TAPR])) R170830
XCRTF = XLEW -VwW * TSWP + CR R1T0831
CRX = CR * (1., - DOB®(L.~TAPR) ) R1T0832
cTX = CR ¥ TAPR R1T0833
IHl CBAR(1).EQ.0.0 ) CBAR(1) = (CRX ¢ CTX#%2/(CRX#CTX)i%0.66667 RLTO08 34
YIX = 802 % (1.-DOR) R1T0835
c8 = 0.66667 * CR * (1. + TAPR*TAPR/(1. ¢ TAPR)) R1T0836
ve = 802/3. * (1. + 2,¢TAPR)/(1.+ TAPR) RLT0837
X8 = YB * TSWP + XLE(1) - YW(1)®TSWP R1T0838
R1T0839
ESWMC = SWPMC R1T0840
ESWOC = SWPQC R1T0841
ESWLE = SWPLE R1T0842
ESWTE = SWPTE R1T0343
TOCW = TOC(1) RITOB44
CLD = CAM(1) R1T0B45
TR = TAPR R1T0B846
SEXW = SPLAN/(1.4TR) * (2.-{l.-TRI*{YW(1)/BO2 +1.)) R1TOB47
1 * (1.-YW(1)/B02) R1T0B846
SXX(1) = SEXW R1T0849
TF( AWET{1).EQ.0.0 ) AWET(1) = SEXW * (2. +.1843%TOCH R1T0850
1 +1.5268%TOCK**2 -, 83954 TOC We*3) R1T08S1
XLESHX(1) = SWPLE RITOB852

XMCSWX{1) = SWPMC RITOB52 :
ARW = AR R1T0854

WPLAN = SPLAN R1T0855 ‘
SIX = SEXW R1TOB56
ARXR = 4o% YIX#%2/SIX R1TOB57
SWPLEL = SWP R1T0858
SWPMEL = SWPMC R1T0859
R1T0860
YN(2) = BO2 R1TO861
XLE(2) = XLE(L) + (YW(2)-YW(i)) * TSWP RIT0B62
CRW(1) = CRX R1T0863
CPWI2) = CTX RITOBES
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" 220

230
240

CrO® = 0.5 * CR/BO2
oxns = CRNOB - 0.75 * TANU(SWPQC)

[F{ NPNLS.GT.2 ) GO TO 240
DN 230 I = 1, NP

CLE(I) = XLE(I)

CCR(I) = CRW(I)

YCU{I) = YW(I)

CONT INUE

IF(NPNLS.LE.L) GO TO 310 _
GEOMFTRY FOR MULTIPLF PANEL WINGS IS CALCULATED HERE

WPLAN = SPLAN

802 = YW(NP)

TR = TAPR

Swe = SWPLE

ETA = YWll)/Vwi2)

CRCL = (CRWIL1) - ETA * CRW(2}) /{1.~ETA)
CRNB = 0,% % CRCL/BD2

D08 = YW{1)}/B02

SFXW = 0.0

TOCwW = 0.0

cLD = 0,0

casmCc = 0.0

CNSQC = Gg.C

TANLE = 0.0

TANTE = 0.0

SUMCB = 0.0

Sumyg = 0,0

SUMXB = 0.0

0N 300 ! =1, NPNLS

DYMW = YW{I+1) - YW(I]

SX = (CRW(T#L) + CRW(I)) * DYN

DXLE = —~XLECI) ¢ XLE(I+1)

XLESW = ATAN(DXLE/OYW)

DXTE = DXLE ¢ (CRW(TI¢1l) - CRW(I))}

IF{ T4EQel ) XCRTE = XLE(L) ¢ VYW(L)*TAN(XLESW) + CRCL
ox = DXLE # 0.3 * (CRW(I+1) - CRuW(I))
DXQ = DXLE ¢ 0,25 * (CRW(I+l) - CRW(I))
XTESW = ATAN(DXTE/DYW)

XMCSW = ATAN(DX/DYW)

XQCSW = ATANIDXQ/DVYWI

CR = CRW{I)

cT = CRW(I+l)

T = CT/CR

SXX(I) = S5X

XLESWX(I) = XLESW
XMCSWX(T) = XMCSW

cs = D.66667 * CR * {l. + T*T/(1l.+T))

IF{ CBAR(I).EQ.0.0 ) CBARI(I) = CB

Ye = 0433333 * DYW *® (1.42.%T)/(1.4T) &+ YW(I)
110

R17T0865
R1T0866
R1T0867
R1TO8%8
R1TO8B69
R1T0870
R1TO0871
R1TO872
R1T0873
R1Y08T4
RATOB875
R1TO8T76
R1TOB77
R1T0878
R1VOBT79
R1T0880
R1TOB81
R1T0882
R1T0883
R1T0A84
R1T0885
A17T0836
R1TO08387
R170888
R170889
R1T0890
R170891
R1T0892
R170893
R1YDE894
R170895
R1T00896
R1Y08S?
R17Q898
R1T 0899
R1T0900
R170901
R1T0902
R1T0903
R1T0904
R1T0905
R1TO906
R1T0907
R1T0908
R170909
R1TQ910
R1TO911
R1T0912
R1TO913
R1TO091¢4
R1TO91S
R170916
R1TO917
R1TO918
R1TO0919
R1TO920

g To




s REN PRI}

300

(']
-

(o]

X8

ovx1
DYX2

IF{ DYX1.GE.0.0.ANDOYX2.,LT.0.0 ) X1 = XLE(I) + CRW(I)*0.25

1

i [
/ .
XLE(I) = XLE(L) ¢ (YB < YW(U))*VAN(XLESK)

0.75%B02 - YW(Il!}
0.75%B02 = YWli+l}

-

+ DYX]1 * TAN(XQCSW!}

IF( AWET(IY.EQeGu0 ) AWET(I) = SX * (2. +.1843%T0C(I)

1

TOCW
COsSMC
cnsac
TANLE
TANTE
CLD
SEXW

SuMC8B
sumMys
sSumxa

CONY INUE

TOCW
CLD
ESWMC
ESWQC
ESWLF
ESWTE

X2
22.40].]

+1.5268=TOCH(I)*%2 —,B8395%TOC([)**3)
TOCW + SX * TOC(i)»=2
COSMC ¢ COS(XMCSW) * SX
COSQC ¢ COS{XQCSW) * SX
TANLE + TAN(XLESW) * SX
TANTE + TAN(XTESW) * SX
CLO & CAM{I)*»2 ¥ S5X
SEXW + SX

SUMCB + CB%*SX
SUMYR ¢+ vB=*SX
SUMXB + XB®SX

SQRTITOCW/SE XW)
SQRTICLD/SEXANW]

ACOS{COSMC/SEXW)
ACOSICOSQC/SEXW)
ATAN(TANLE/SEXH)
ATAN({TANTE/SEXW)

SUMCB/SEXW

SUMYB/ SE XW

SUMXB/SEXW + XLE(1)

XLECL) - YWUL)*TANIXLESWX(L}) ¢+ 0.75 * CRCL
(X2 - X1i1/802

IF{ WPLAN.FQe0.0 ) WPLAN = SEXW ¢ (CRCL + CRW{L)) = VYNWLL)

ARW
TRK

4. % BO2%%x2/WPLAN
(TANCESWLE) - TAN(ESWTE) ) #0.25 * ARW

IF{ ISWP.EQ.0 ) TR = {l.=TRK)/(Ll.+TRK)

TRLIM

CRW(MP)/CRCL

IF(l TRLLT.TRLIM ) TR = TRLIM

[ d A ] . ~ e e 4 1
Cel ¥ LU U SV

+ NSURFS

SSEX(I) = SAWET(I1}*0.5
IF{SCRII).LE.O0.0}) GO 10O 40C

ARS(I)

= SSEX(I)/SCRUL)%%x2

IF(SHL(IDI.EQ.SWTLI)) GO TO 400

ARS({I) = G *(L,-STAPR(I))I/{1.+STAPRII D} /CTANISWLIL))}=TAN(SWT(I) )}
SSFX(T)

= (SCREI) » (1.4STAPR(I)II®42 *= ARS(I) * 0.25
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R1TO0921
R1T0922
R1T0923
R1TO924
R1TC925
R170926
RATO927
RLT0928
R1T0929
R1T0930
R1TO0931
R1TC932
R1TO0933
R1T0934
RLITO935
RLTC936
R1T0937
R1T0938
R1T0939
R1TD940
R1TO941
Ri1TO942
R1T0943
R1T0944%
R1T0945
R1T0946
R1T0947
R1LY0948
R1T0949
R1T0950
R110951
R1TU952
R1V0953
R170954
R1T0955
R1TO0956
R1TO957
R1TQ958
R170959
R1T0950
RLIVO961
R1T0962
P1T0963

T0964

AP ANLE
NLat I FID

R1Y0966
RITO96T
R1T0O968
RLITO969
R170970
R1TO971
R1T0972
RLITO973
R1T0974
RLVOS TS
R1TO976




(aNeNel

YO

IF(NHT EQ.Q.AND NVT.GT. O} SSEX{L) = 0,5 * XNVT % SSEX(1) RITG977

TF(NHT .EQ.1.AND<NVT.GT.0) SSEX(2) = 0.5 * XNVT #* SSEX{2) R1T0978
R1TO979
IF( SAWET(I).EQ.0.0 ) SAWET(I) = SSEX(I) * (2. +.1843%STOC(I}) R1T0980
1 +1.5268*STOCII)%%2 ~,8395%STOC(1)**3) R1T0981
1F( SBAR(I).EQ.0.0 ) SBAR(I) = 0.66667 # SCR([) * RLTO0982
1 [L.+STAPR(I)%%2/(1.#STAPR(I))) R1T0983
R1T0984
400 CONTINUE RLT0985
R170986
410 1F( XCG.EQ.0.0 ) XCG = XB + 0,25 * CB K1T0987
1F( CMAC.EQ.0.0 ) CMAC = CB RLTO988
NI = TW R1T0989
FNC = CLD = FOCX(NI) R1T0990
DXQC = XLE{14NPNLS)I+4CRW +NPNLS)I*0.25 -XLE(L)-CRW(1)*0.25 R1T0991
J RIT0992
GEOMETRY FOR THE HORTIZONTAL TAIL IS CALCULATED R1T0993
RIT0994
XH = 0,0 R1T0995
OMEGA = 0,0 R1T0996
RITO0997
IF( NHTL.EQ.0 ) GO TN 415 RIT0998
BHT = SQRT(ARS{1) * SSEX(1)) * *  R1T0999
XKT = BHT/6e * (1o ¢ 2.STAPRELII/ZULo+ STAPRULI)I#TAN(SWLIL)) ' RIT1000
1 \ ¢ SBARR) * 0.25 ¢ HTLE k1T 1001
. . RI1T1002
XH = SQRT((HTZ-ICGI**2 + (XHT-XCG)**2) : R1T 1003
OMEGA = ATAN[(HTZ-SG)/{XHT~XCG)) . RIT1004
RiT1005
415 IF( NPNLS.LF.1 ) GO TN 420 R1T1006
R1T1007
CRANKEx WING GEOMETRY 1S CALCULATED RIT1008
y R1T 1009
CRX = CCR(1) RIT1010
cHx = CCR(2) RIT1011
cTX = CCR(3) RIT1012
vIX = YC(2) - YC(1) R1T1013
YOX = YC({3) - YC(2) RIT1014
R1T1015

SIX = {CRX ¢ CBX) * YIX R1T1016 ]

SOX = (CBX ¢ CTX) » YOX RIT1017 1§
AR I = 4o * YIX*%2 / SIX R1T1018
ARXR = 4, ® (YIX$YOX)®¥2 /{ SIX+SOX) RIT1019
R1T1020
ore = YIX * 0.5 R17T1021
CHXP = CTX ¢ (YOX ¢ DYP) % (CB).-CTX)/YOX R1T1022
SOXP = (CBXP + CTX) * (YOX ¢ DVP) R1T1023
AROP = 4. * (YOX ¢ DYP)%*2 /SOXP R1T 1024
R171025
SWPLFI = ATAN((CLE(2)-CLE.1))/YIX) R1V1026
SWPLEO = ATAN((CLE(3)-CLE(2))/YOX) R1T1027
SWPMCI = ATANC(CLE(2)-CLE(1)+{CAX~CRX)*0.5) /YIX) R1T1028
SWPMCD = ATAN{(CLE(3)-CLE(2)+(CTX-CBX)*0.5) /YQX) R1T1029
; R1T1030
420 1F( KPRINT(12).FQ.0 ) GO TN &21 R1T1031
WRITE(6,1000) (G2(1)y [ = 1, 111} R171032

112




o

421

425

430
450
1000
2000

2001
2002
2003
2004

WRITE(642000)
TF( NBODYS.GT.0 ) WRITE(6,2001) (I1,BLEN(I),BAMET(I),FRBCD(T]),
1 BQ{I)y I = 1, NBODYS)

IF( NNACS.GT.0 ) WRITE(642002) (I,ELEN(I) EAWET(L},FRNACI(TI),
1 EQF(I1)y 1 = 1,NNACS)

IF( NSURFS.EQ.O ) GO TO 450
X = SWMT * 57.2958
DN 425 I = 1, NPNLS
IF( I.NE.NPNLS ) WRITE(6.2003) I, CBAR(I},y AWET(I), TOC(I)
IF{ T.EQ.NPNLS ) WRITE(642003) I, CBAR(I)y AWET(I), TOC(I}, X
NS = NSURFS - 1
IF( NS.LE.O ) GO TO 450
DO 430 I = 1, NS
J = [ +1
X = SMTSWII) * 57,2958
WRITE(642004) J, SBAR(I), SAWET(I), STOC{I), SHF(I),s X
CONT INUE
CONT INUE
FORMAY (5Xy *GEGMETRY DATA DUMP, COMMON BLKGOL*/(1Xy10F12.4})
FORMAT(1HL, 5X, *®CONFIGURATION SUMMARY®* ///
31Xy *LENGTH*, 7X, ®*WETTED AREA®*, 5X, *FR CR T/C¥,
4Xy ®INTERFERENCE®, 4X, *MAX, T/C SWEEP* /
30X, * (FT)*, 88Xy * (SQe FT.) *, 20X,
wFACTOR®, B8Xy * (DEG,) * / )
FORMAY (5X, *BODY NUMBER® [2, 5X,s %Fl15.5)
FORMAY {5Xs SNACELLE NO.* 12, 5X, 4F15.5)
FORMAT (5X, *WING PANEL NO*I2,2 2Xs 3F15.5y 15Xy F15.5)
FORMAT {5X, *AIRFOIL SURFACF NO.*12y F12.5¢y 4Fl5.5)

E TN NN

END

CC = 00314
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R1T 10134
R1T.035
R1T 1035
R1T 1037
R1T1038
R1iT10239
R1T 1040
R1T1041
R1T 1042
R1T 1043
R1T 1044
R1T1045
R1T 1046
R1T 1047
RLT 1048
R1T1049
R1IT105¢C
R1T1051
R1T1052
R1T1053
RLT1054
R171055
R1T 1056
R1T 1057
R1T1058
R1T 1059
R1T 1060
/1T 1061
R1T 1062
RLT1063
R1T1064
R1T 1065
R1Tl0066




O OAao

100

OVERLAY(23,0) R1TL1068

PROGRAM SURVEY R1T1069

R1T1070

AERODYNAMIC SURVEY R1TLOTL

R1T1072

COMMON /8LKAOL/ NBODYS, NNACSy NSURFS, NHT, NVT, ISWP, NPNLS R1T1073

RITLO74

COMMON/BLK SUR/ NSURV, NCLAS, IT(20), ITRM(20), FMSURV(20), R1T1075

! ALT(20), DHSV(20), SWPV(20), CLLO(20)y CLHIL20), RLTLO76
2 TRBNWS (250} R1T107/
R1T1078

COMMON /BLKHLS/ NHLSV, HLS(70) RLTLOT9

R1T1080

COMMON /BLKTEL/ TITLE(6) R1T1081

COMMON /BLKOV3/ ITYP, XMACH, TOC, CLD, SWPMC, H, FM, ITL, JPASS, R1T1082

ROT, OTE, [ TRIM R1T1083

3 RLT1084

COMMON /BLKCOL/ CLs CDy CM, ALPHA, COM, CDL, CDRy CDRO, CLT, COT, R1T1085

1 Dty FKy, DELCL, CMO, DCMCL, XACWB, CLA, ALD, R1T 1086
2 TCDI5), CDFUS{%), CDBOD(S5): CONAC(&), COWING(4), R1TLO87
3 COHT (&), CDVT(&i, CDSURFI(&), R1T1088
4 C1{9), CLPB, CLDB, CLMAX, C219), CDC, C3(10), R1T1089
5 C4(7), CCMISC, DEDA, CDAFT, C5(5) R1T1090
COMMON /BLKAO2/ Al({433) RIT1091

COMMON /BLKAO3/ A2(13), IREF, A3(6) R171092

COMMON /BLKVGM/ KPASS, SWP, VGM(27) R1T1093

COMMON /BLKCO3/ COD3(22) R1T 1094

R1T1095

COMMON /BLKCOLl/ G1(200) R1T1096

R1T1097

COMMON /BLKBD2/ AA(22), BB(22), CC(22), DDL22), XT(22) R1T1098

R 471099

DIMENSION XOTE(2G), YQTE(20) RLT1100

DATA XOTE /7 34.6+38.4946e4160.2¢57:5159:5966.5+30.0195.0+50.0, R1T1101
63.0,82.84113.0,153.0,63,0,82.8¢113.0,63.0,82.8,113./,R1T1102

o

2 YOTE / 4*14.8y3%14.05) 40.040.0411%13.8 / R1v1i103
R1T1104

[F( [S«P.EC.0 ) GO TO 100 R1T1105
KPASS =1 R1Til06
Swe = Al {4) R1TL107
CALL OVERLAY{4HOVLY,;3,1) RLT1108
KPASS = 2 R17T1109
Swp = AL(3LlT) R1T1110
CALL OVERLAY(4HNVLY,3,1) R1T1111
KPASS =0 RIT1112
R1T1113

TOC = Gl{4b) R1TL114
CLD = GL{4T7) R1T1115
ITyp = A1(235) R1T1116
WINC = Al (280) RI1T1117
IF{ NSURV,EQ.0 ) GO TO 510 R1T1118
R1TLI119

SWP2 = SWPV{l) R1T1120
R1T1121

JPASS =0 RIT1122
0D 500 L = 1,y NSURV R1T1123
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190
200

210

220

e ——— e e e

FM = FMSURV (L)
H = ALT(L)

DH = DHSVIL)
SWEEP = SwWPVY(L}
CLLOW = CLLOLL)
ITL = ITI(L)
ITRIM = ITRM{L)

XNCL = NCLAS - 1
neL = 0.0 )
IF( XNCLGT&0e0 } DCL = (CLHICL} - CLLO(L))/XNCL

SWe = SWEEP/5T.2957796
IF{ ISWP.GT +0.AND.SWEEP.NE.SWP2 } JPASS = O
SWP2 = SWEEP

IF{ ISWP.GT .0.AND.JPASS.EQ.D ) CALL OVERLAY{4HOVLY,3,1}
€02 = 0.25 * SQRT(GL{801!) =Gl (82))

PO 200 1P = 1, NPNLS

SWPMW = GL(69+IP)

IF( ISWP.GT.0.AND.IP.EQ.NPNLS ) GO " 190
IF{AL(302+IP).LE.FEN2.AND.AL(303+IP).T.EQ2) GO 7O 210
GO TO 200

IF( AL(302+NPNLS).LE.EQ2 ) SWPMW = GL{69+APNLS)

CONT INUE

IF{ SWPMW.GT.G1(49) ) SWPMW = GL(49)

SWPMC = SWPMd * 57,2958
T0e = Gl(46)

CLD = Gl(47)

1TYp = Al (235)

XMACH = 0.6

IF{ JPASS.EQ.0 ) CALL OVERLAY(4HOVLY,3,2]

IF( JPASS.EQ.2 ) JPASS = 1

DO 300 M = 1, NCLAS
XMl = M-} :
cL = CLLOW & DCL * XML

CALL OVERLAY(4HOVLY 3,3 ,6HRECALL)

SWEEP = Gl(4l) * 57.29574

IF{ M. NE.1 ) GO TO 220

WRITE(6,1005) (TITLE(K), K=1,6)

IF{ HeGE.O.O.AND.ITRIM.EQ.O ) WRITE(6, 100C) FM,H, SWEEP,DH

RN = -H * 1.0E6

IF( HolT.0,0.ANDLITRIM.EQ.O )} WRITE{(64100€) FM,RN, SWEEP ,DH
IF( HeGE.O0.O0.AND.ITRIM.NE.O ) WRITE(6,1008) FM, H, SWEEP
IF( H.LT.0.0.,AND.ITRIM.NE.C ) WRITE(6,1009) FM,RN, SWEEP

ANGLE = ALPHA
1F{ IREF,EQ.1 )} ANGLE = &LLPH& — WINC

CDRA = CDR + CDAFT

IF{ ITRIM.EQ.O ) WRITE(6,1001l) CLT, CDT, CM, ANGLE, CDL, CDRA,
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R1T1124
R1T1125
R1T1126
RIT112?
R1T1128
R1TL129
R1T1130
R1T1131
R1T1132
R1T1133
RITL134
R1TI135
RIT1136
RLTLL3T
R1T1138
RIT1139
R1T1140
R1T1141
RIT1142
R1T1143
RITI144
RITLL4S
R1T1146
RIT 1147
R1T1148
R1T1149
RIT1150
R1T1151
R1T1152
RLITL153
RIT115¢
R1T1155 ;
RLT1156
RITL1S7 1
RITL158 1
R1T1159 '
R1T1160
R1T116l
R1T1162
R1T1163

RLT11 64
R1T1165
R1T1166
R1T1167
RiTLL68
RLT1163
R1T1170
RIT11T71 !
RLT1172
RIT1173
RITLL74
R1IT1175
RITLILTG
RLTLLTT
R1T11771
RIT1178
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c

S
-
.
.
1 CL, CD
IF{ ITRIM.EQ.]l } WRITE(6,100L) CLT, COT, CHs ANGLE, COL, CDRA,
1 CL. CD

300 CONTINUE

ALOR = ALO
IF{ IREF.EQ.1 } ALOR = ALO - WINC

WRITE(64L002) CLA, ALOR, CLDBsy FK, ODELCL, CLMAX, CMO, OCMCL
WRITE(6,1003)({TCO(J)y CDFUS(J), COBOD(J)y CONAC{J)y COMWINGI S,

i . CPHTL 4y COVT (J)y CODSURF(JE, J = 1y 4]}
WRITE(6,1004&) TCD(S), CDFUS(S5), COBOD(S), CDUsy CODRO, COMISC k
WRITEL6,1007) CDM

500 CONTINUE

510 IF{ NHLSV.EQ.O0 ) GO TO 700
ROT = AALITYP)/TOC + BBLITYP) + CC{ITYP)*TCC + DO(ITYP)*TOC**2
IF{ ITYP.EQ.8 ) ROT = 0.88216 * TOC**C.o00¢
ave = XOTECITYPI&TOC + YOTE(ITYP) =(CLD

IF{ NSURV.5T.0 ) GU T0 600
Co3(1) = 0.0
00 5201 =1, 11

IFt 1.6T«1 ) CO3I) = COMI-1) ¢ 0.1
Co3ill¢l) = 0,9
520 CONTINUE
600 DH = 0.0
™ z 0.2
H = 0.0
ct = 0.0
JPASS =0
ITL =0
ITRIM = 0O
CALL OVERLAY {4 HOVLY,3,3)
CALL OJVERLAY(4HOVLY 3,4)

TOO CONTINUE

1600 FORMAT (1Xy *MACH NO. =*F6.3y SX¢*ALTITUDE =%F7.0,* FT.*, 5X,

1 ®SWEEP ANGLE =*F6.7Z,% DEGe*, S5X*TAIL DEFL. (DH)} =*F6.2,
2 * DEGe* //T10¢*CL*y T22,*TOTAL CD*, T3B8,#CM*, TSI ,*xALPHA%,
3 T684%CD LIFT®, T82,%C0 ReAFT*, T97,*CL AT OH =0%,
4 T113,%CD AT DH=D%, / }
IV01 FORMAT(S5X,FB8.3y2FL15.5, F15.2, 4Fl5.%5)
1002 FORMATY(/10H CLA =4FB.5,1X,*PER DEG.*,y 10H ALG =yF8.5¢1X,
1 *DEG.*y  29X%e 1OH CLDB =4FB.5 /
M 10H K =4F8.5, 9X, 10H DELCL =,F8.5
2 34X410H CLMAX =,F8.% /
2 10H CM0 =4F8.5, 9X, 10H CM/CL =4FB8.% //
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RIT1179
R1T71180
R1T1181
RIT1182
R1T1183
R1T1184
R1T1185
R1TLI186
R1T1187
R171188
R1T1189
R1T1190
R1T1191
R1T1192
R1T1193
R1T1194
RL1T1195
R1T1196
RLITL197
R171198
R1T1199
R17T1200
RIT1201
R1T1202
R1T1203
R1T1204
R1TI205
R1T1206
R1T1207
R1TL208
R1T1209
R1T1210
R1TL1211
R1T1212
R1T1213
R1T1214
R1T1215
R1T1I216
R2Y1217
R1V1218
R1T1219
RAY1220
R1T1221
R1T1222

DIYI1‘)3

Nal Wt

kR1TL224
R1TL225
R1T1226
R1T1227
RiT12286
R1T1229
R1T1230
RiT1231
R1T1232
R1T1233
R1TL234




, 3 * DRAG BREAKIOWN ————— *, BX,*FUSLAGE*y 9X *BODIES*, TX,®NACELLESRIT1235
3 4%y LIXy *WING®y SNy *HORIZ TAIL™y O6Xo*VERT TAIL®y 7X *SURFACES* ) RETL236
1003 FORMATISX,lOHFRICTION =,FT.5,7F15.5 / R1T1237
; 1 5Xe 1 OIHFORM =2yFTa5y7F15.5 / RIT1238
i 2 5Xy 1 OHINTERF =y FT.5,7TF15.5 / RLITL239
! 3 SXy 1l OHWAVE 23F7T.547F15.5 ) R1T1240
f 1004 FORMAT (5X, 1OHBASE =yF7.5, 2F15.5 / R1T1241
E 1 5Xy1 OHCAMBER =yFT.5 / R1T1242
) 2 5Xy LOHDRAG RISE=FT.5 / R1T 1243
! 3 5Ky LOHMISC 2, F7.5 ) RLTL244
‘ 1005 FORMAT(1Hl: /1X, 6AL10Q ) R1T1245
i 1006 FORMAT{1X, *MACH NUO. =*F6,3y SX*RN/FT =% LPEL15, 4¢5X RIT1246
1 #L.E. SWEEP ANGLE =* OPF6.2,% DEG.*, 5Xy*TAIL DEFL. (DH) =% R1T1247
2 F6.2,% DEG.* R1T 1248
2 77710, *CL*y T22,*TOTAL CO*, T3B,*CM*, T53,5ALPHA*, R1T1249
3 ToB8+*CD LIFT*, TB2,*CD R+AFT*, T9T7,*CL AT DH=0%, R1T1250
4 T113,%CD AT DH=0%, / ) R1T1251
! 1007 FORMAT({/5X, 10H COMIN =,FT7.5 //) R1IY1252
| 1008 FORMAT(iXy *MACH NOo =®F6,3 4 SXy*ALTIVUDE =%F7.0s% FT.#*, S5X, R1T1253
| 1 *L.E. SWEEP ANGLE »%F6.24% DEG.* 5Ky« TRIMMED CCNOITION=® RLT1254
| 2 F/TL03CL*, T22,%TQOT AL CD*, T38,*DH*, T53,%ALPHAS, R171255
3 T68+*CD LIFTe, T82,%CD ReAFT®, TIT7,%&CL AT DH =0=, R1T 1256
| 4 T113,%CD AT DH=0%, / ) R1T1257
! 1009 FORMAT(L1X, “MACH NO. -*F6.34 SXy*RN/FY =3%21PEL15.4,5X, R1T1258
1 *L.E. SWEEP ALLLE =% QPF6.2,* DEG.*,5X,*TRIMMED CONDITICN* RLIT1259
2 //T10,%CL®*y T22,*TOTAL CD*, T38,*DH*, T53,%ALPHA*, R171260
3 T63y*CD LIFT®, T82.,#CD R+¢AFT®, T9T7,%CL AT DH=0*, R1T1261
4 T113,%CD AT DH=0%, / ) R1T1262
c R1T1263
END R1T 1264
CC = 00198
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SUBRCGUTINE ADJUSTI(ID, ID2, XVAR, YVAR) R1T1266

o R1T 1267
C ADJUST Y-VARIABLE USING CORRELATION FACTORS R1T1266
‘e c RIT1269
COMMON /BLXADJ/ IVALL20): X(1S), YM(15,9) YA{L15,9)s XCL(15), R1T1270
1 NXVAR, NXCL RiT1271
C R1T 1272
COMMON /BLKPRT/ KPRINT(50) R1T1273
c R1T1274
YVAR]1 = YVAR RLT1275
IF{ I0.EQ.0 )} GO TD 300 R1T1276
50 NV = [VAL{ID) R1T1277
C RLT1278
IFlL NV.EQ.,O ) RETURN R1T1279
100) CALL LNTP(XVAR, VM, X,YMULl,NV), NXVAR, 2} R1T1280
¢ 200 CALL LNTP(XVAR, VA, XsYA(LlsNV)s NXVAR, 2) ]17T12431
& G0 VG 500 R1T1282
N C R1T1283
: 300 NY = [VAL(ID2} R1T 1284
" IF( NV.FQ.D ) RETURN R1T 1285
400 CALL LNTP(XVAR, VM, XCL,VYM(1,NVI, NXCL, 2) R1T1286
CALL LNTP(XVAR, VA; KCL,YA(L,NV), NXCL,. 2) R1T1287
o R1T1288
500 YVAR = YVAR] * VM + VA . RlT128°
c R1T 1290
IF{ XPRINT(24).FQ.0 } RETURN -’ R1T1291
¥ TTE(6,1000) 1Dy YVARL, XVAR, VM, VA, YVAR R1T1292
1000 I YAT(S5X,*ADJUST DUMPX, 5X, *ID =%,[5/1X,5F15.5 } R1T1293
RETURN R1T1294

END R1T1295 {

CC = 00030
;
§ 118

e e R




BLOCK DATA , R1T 1297

i C R1T 1298

: COMMON /BLKBDL/ XSWPL(11l)s YRMIN(11) R1T1299

! C R1T1300

i COMMON /BLKBD2/ AAAL22), BBB(22), CCCl{22), DDD(22), XTTV{22) . R1T1301

C RiT1302

COMMON /BLKBD3/ BOT(12),ATSWIO6) ¢VPRTIS) oFXACLI216) +FXAC2(216) R1T1303

' C R1T7T1304

' : COMMON /BLKBD%/ XBD4(S5), YBD4{5), ZBD4[3), FBD4(5,5.3} R1T1305

f C RLT 1306

CNMMON /BLKBDS/Y XDYOU6), YXMNIS&Y, ZLBOS(6,6) R1T1307

' c : R1T 1308

i COMMON ./BLKBD&6/ X8D6(4), YBD6(4), ZBDS(6), FBDEL(&4,4,6), R1T1309

. 1 FbUGZ2(%o%e6)y FBDO6I( &4 46) R1T1310

. C R1T1311

COMMON /BLKMAP/ MAP, TRANS, DY, AMAP{22), BMAP(11) RI1T1312

COMMON /BLKT22/ XINL3{10), YINL3(T7)» ZOUTL3I(10,7), ZOUV14(10,7} R1T137 2

COMMON /BLKAL15/ NXIN1S, XIN15(6), NYINLS, YINLS(5), RAT13:.

1 FOUT15(6+5)s FOUT16(6,5) R1T131%

CNMMON /BLKCLB/ X1idd, YLIO), X9(8), YI(B)y XAR(5), YDCL{S5) R1T1316

COMMON /BLKAL1G/ XSWP{T7)y YTRI&}y FEP3SITe&) s FEPTIT &), R1T1317

|3 XCLDB{(7), VAKB(7) R1T1318

( R1T1319

; . C ' R1T1320

\ ) COMMON /BLKMAX/ XTR(6)« YCli6l, YC2(6), XSWPLLG), YAl4), R1T 1321

Y 1 YB(4&), XDV{8), XM{4), CTAB(8+4)y DTAB(B %), R1T1322

E 2 XXCLK(133. YYDY{6), FCLMX(13+6). XXC2{(9), R1T7 1323

| 3 YIHACH(S iy FOCLMXI9,5) ¢ XDYL(D)y VYXMT(&), R1T 1324

4 ICIMAX{9,4), XDY2(8B), YFOC(H)y ZDCLH(B,5), R1T 1325

5 I70C1M(8,6) Ri1T 1326

COMMOW /R S724 XS5P(8B), YDYA(&), FDA(B,6), XAB(6), YCOL(B), RiT 1327

1 TKVOFM{6,8), XANG(LO)y YRTOC(T7);, FRAC(L10,7) R1T 1328

COMMON /.t “mYX2/ SPAN(S)y YTPRUAL) ) FKBU(6 &)y FKS(6), FKD(6 4]} R1T1329

COMMIN " L.,/ XC2(6) e YASTU9) ,FDAM(S ¢9)XCTL6) yYM(5) ,FDAM2{6.,5) RLIT1330

COMMOP /il ¢ (K57 XXXKCLM{9}, FCLMXX(9,6) R1T 1331

COMMON 7OLKMKO6/ XX(12)e XVIT)y XF(12,T) R1T 1332

COMMON/BLEMXT/ SPAN2(1l}l, YTPR2(5), FKSH(l1l,5) R1T 1333

COMMON/BLKMXB/ SPAN3(6), YTPR3I(4)s FKM{G %) R1T1334

COMMON /BLKMX9/ SPAN4(S5), YBFILI5), FKA(S,5), RAT 1335

1 SPANS5(5), YBFI2(3), FKF(5.3) R1T 1336

C R1T 1337

c R1T 1338

c R1T 1339

DATA XSWPL / 0.0y.17453y.349064.5236,.,6%813,.87266,1.04719, R1T1340

1 1le13446,1.22173.1.34390,1.57072 /, RiTi3 el

2 YRMIN / 0.53¢ 053y 0e52y 0.515¢ 0.505, 0.49, 0.45, R1T 1342

3 0.39, 0.30, 0.12y 0.10 / RIT1343

c R1T 1344

DATA BOT /7 0.0y o4y o8y 122y 1aby 1e8y 2y 20%y 248y 3.293.69%2/+R1T1345

1 ATSW / les 209 3ey far Dey te 7/ R1T1346

& 2 TPRT / Ouy 0e2» 025y 033, 0.5 1.0 / RITL347

c R1T 1348

c FIGs 4eloh.2-22 DATCOM L 22 R1T L1349

DATA FXACL/ 02510241 023¢¢22102010181el70e25¢032ve3T16400.42, R111350

l 7*0.335' 039' -4"' -’089 .‘95' ISI RITI351

. 2 042y b4y 45, JH6y 465,048T750.50¢ o569 569 5T 92%.58, R1IT1352
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DATA

.50' .53’ 055'

058' -62. 066'

«6By T2y T6,

029' .27. .25'

«40y <41, 4],

«Sly <53, .54,

.64' 066' 068'

075' .11' 0800

«87s +895+.915
.30' -29' 12750
ohly 42, .425,
«S4y «555,.57,

-61. .69. I7l'

«80, .82, .84,

093' uQSU .97'

Fxac2 7/

«32y <31, <30,

.‘5' 066' 0‘6'

«595, .60, 61,

-73' -7‘5'.765'
.39. .90' .91'

104y 1.05,1.06,
036' -3" I325'
«52y «52y D52

«70, .70, «705,
.88' -885'139!

«50s <48y %06y
«75y «T5s «T45,

eS5T75+.60,
e6G54.73,
«T79s .83,
e259¢ 423
.‘0510‘0'
«a555,.57,
.70' s73'
e82s +8T,
«94541.0,

.“25'.42!
058' -60|
eT3s +T6,
eB86y <90,

-ZH. .25'
e4554 .45,
«62y o064,
«78y .80,
293, .96,

«31y <30,
-52' -51'
aTly T2y

«62¢ 6%0.67,

«755,.83, .78,
e 765,298, .90,
e215,.20, .28,
¢~0' .‘0' .‘a'
e58y +60y 65,
.7U' .795'-80'

.7" 01650015' .75v
.90' -87' .US. .."
.33' «39: .4" '~6'
.52' 05‘0 .56' 051'
«6654.68y 69, .69,
.Bl. 0815'-8050080'

09l' -91' .955"95' .96' -93' .92'
1s0541.15y1.1241aly 1lals 1.05,1.03,
oZbl .2‘5'.2“’ .23' -30'

e415,.41, .50,
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0-0' 0.3' 00555' 0.11' 0.925' 1.00
0.0y 0.2840.53¢y 075y 0.915, 1.0,
0.0. 0.265' 0051' 0013' 009' l-OV
0.0' 0-25' 0.‘8' 0.10' 0.885' 1.0 ,0
I 0.0' 0.31' 0-63' 0.850 0.945' 1.0 ,'
/ 0.0' 0-380 0.64' O.BQ' 0.965' 100'
0.0'0.295' 0-5*' 0-7&' 0.9' 100'
0.0. 0.2" 0.“15' 0.68' 0.855' 1-0'
0.0' 0‘2' 0-4. 0.6' 0-8' 1.0 I

A

0-0' 1.0' 2.0' 3-0= “.0' 5.0 ,'

000' 2.0' 300' ‘-0' 5.0' 6.0' 7-00 9-0' 30.0 ,I
lOc.7..4.'l.5.0-'.5' 8'6'5.592.5"5'“.3"5'
TeS1%aplar=e0s=lerBy 5¢591¢99=1e2¢~2e591~1aveby
Buv=leS1—%«ls—Ber~lereSs «2¢=%e591-5e1—=301~LeveSs
—2.3.-6.5.—5..—3.'-l...S' “-5'-7-1-5-'-309‘100-5!
“Bey=Ter=5e9=3e9=1:90.5 /»

‘.0' 5-0' 8.0' lo'ol 12-0' 1‘00 ’v

0.2y Ou4y 0.6y 0.8, 1.0 /.
0.'1.5'“.’702'11.'15.' 00'0803.'6.'9.5'13'50
0..0301-5.3-2!5.5'8-60 0-;0-195'20"0170v

O.' .89 3.! 6.' 9.5' l305 l

NN

~ NN

M / 000' 02' ." .61 -8! l.' 1.2. l-b' 2.0 I'

X /7 0eT91e291e3T9¢le331a43,1036541:2541.08,.99,
.65'l.12.1.29p1-355.[.365.1.305.1.2111.07'.981
060120911023+ 1029¢16295+1424,1.1791.05+.97,
©5591e091215¢1023¢1024¢1e2091el5v1a04v.96,
.5.-9111.09'1.17}1-20.1.[75vl.l3ol.02..935v
5909111099121 7+122091e16541ellvle0sa91 /

, 0-0'l"-891.001021l-"1-6'200'2.4'2-8'302I3.37 "

7 0:::1309,.174%:.26108,.3490,.4363+1.0 /»

/ 8%]1.,0¢.9154¢63,.29,0.0,
B8%1.09¢9154.634.29,0.0,
T#1.0009154 2755405292245+ 0. 0, :

00'-97'195'-97|l 0.-95'.87'.69'.)52..38'.195o0 0'

©929 9042901295410y 95¢08454263148+2314.150,0.0,
.79'=80..84,.91.1.0,.945'.83..585.-ﬁ25¢.27'.128'0-'
-79'-BO'-8"091'10011945'-83l.585'.‘259027'.128'0- ,

/0-0’0-110-2!0-3'0-4'0-590-6'0.7.0-8'0-911-0 ,'

, 0-0' 0-2' 0-333' 005' 1.0 ,'

/ 0.0, 0.0285, 0.043%, 0.0490, 0.0480, 0.0417,
0.0320, 0.0212, 0,0112, 0.0035, 0.0,
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RITISTY?
R1T1573
RIT1579
R1T 1580
RITL581
RAT 1582
R1T15383
RITL584
R1T1585
R1T158%
RITL587
R1T1588
R1T 1589
R1T1590C
R1T1591
R1T1592
R1T1593
RIT1594
R1T 1595
R1T159¢&
R1T1597
R1T1598
RiT1599
R1T 14600
R171601
R1T1602
RLT 1603
RLT 1604
R1T1605
R1T 1606
RIT1607
RiT 1608
R1T 1609
R1T 1610
R1T 1611
RiT1612
R1T 1613
R1T 1614
RLT 1615
R1T1616
R1T 1617
R1T 16186
RiT 1619
K1iT lo2a
RIT1621
R1T1622
RIT 1623
R1T 1624
R1T 1625
R1T 1626
R1T 1627
R1T 1628
R1T 1629
R1T 1630
R1T 1631
RIT 1632




s - -

0. 0y
0.C460,
0.0,
0.0510,
0.0,
0.0545,
0.0,
0.0600,

N OO WS

DATA SPAN3 /
YTPR3 /
FKM /

0.0,
0.0,
0.0,
0.0,
00 Ov
0.0
0.0,
0.0,
0.0,
0.0¢
0.0,
0.0,
0.0,
0.2
0.0,

W WA o

DATA SPAN&
YBFI1

FKA

- w N

CWVIUN -

DATA SPANS
YBFI2

FKF

S W N
NN

END

%4.00,
3-‘0'
296,

0.0310,
0.0350,
0.0290,
0.0410,
0.0270,
0.0450,
0.0225,
0.0520,

0.2,
0.25,
006‘5'
0.440,
0.310,
0.200,
0-“'
0.03,
0.38,
0«40,
0.49'
0.57,
0.70.
O.4,
0- lv
lobOI
155,
l.‘bl

0.

P

0.8,

0.0,
0.2 ,'

0.0460,
0.0240,
0.0460,
0.0290,
00450,
0.0330,
0.0400,
0.0400,
49 0.6,
1.045,
0.760,
0.575,
0.400,
lab,
O 1y
0.68,
0.74,
0. 83'
1.05,
127,
0.8y

0-60|

0-65'
0. 72'
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0. 8'
1.0 7/,
le240,
00955'
0.775,
006000

0.15,
1.00'
lel2y
10380
l. 81,
20 34,

0.17'
0-26'
0.40,

Oe 05650
0.0120,
0.0%560,
0.0150,
0.0560,
0.0180,
0.0525,
0.0230,

1.0

2<% /.,

3.37
1.0 / 1 ]

ll320.
1.070,
¢.930,
0.800'

0.2 /,
le13,
le 32'
lo 75'
2.%3,

0.0
0-12;
0.25 /

0.0565,
0-0 L

o' 05900
0.0,
0.0610,
CeOy
0.G605,
0.0 /

7

/

0.0330,
0.0570,
0.0600,

0.0620,

1.330,
1.120,
1.030,
1.000 /

CC = 00364

R1T1633
R1T 1634
R1T 1635
R1T 1636
RLT1e37
R1T 1638
R1T 1639
R1T 1640
R1T 1641
RIT1642
RIT 1643
RLIT 1644
RIT 1645
RIT1646
RIT164T
RITL648
RIT 1649
RiT 1650
RIT1651
RLIT1652
R1T1653
R1T1654
RIT1655
RiT1656
RIT1657
RLT 1658
R171659
RLT1660

- ——




(2N o K]
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OVERLAY(3,1) R1T 1662

PROGRAN VGEOM R1T 1663
RIT 1664
COMPUTES GEOMETRY FOR VARIABLE-SWEEP CONFIGURAYIONS RIT 1665
R1T 1666
COMMON /BLKVGM/ KPASS, SWPLE. DOBR, CLDR, ~PWR, SWLER, SWQCR, RIT1667
1 SWMCR, SWTER, TOCR, TANSR, D2, SXR, SWPH(CR, R1T1668
2 CBXRe CTXRy CBXPR, SOXPR, ARXRR, ARQOPR, FOCR, R1T1669
2 DAl, DACl., DSWPL, CPOCR, R1T1670
3 DA2, DAC2, DSWPZ, DTOC R1T16171
R1T1672
COMMON /BLKAOLYS NBODYS, NNACS, NSURFS, NHT, NVT, ISwP, NPNLS R1T 16173
RITL6 T4
COMMON /7BLKAO2/ SREF, AR, TAPR, SWPR, R1T1675
1 BLEN(10O), BWID(10), BHGT(10), BAWET(10), BQ(10), RIT1676
2 B8NO(10), BAMX(10), BABS(10), BLNS(10), BLBT(20), RILITLI677
3 BASE(1U)y FELEN(10), ENWIDILO), EHGT(10), R1TLl678
4 EAWET(10), EAMX(10)s EIN(LO) ;s EXIT(L10),y ELNS(L10), R1T16T9
5 ELBT{' ' EQF(10), ENO(LO), CBAR(10), TH, R1T1680
6 XLEWs YWW, YBD,CR, BO2Z, BFUS, FMISC, AB, AFTAW, R171681
6 CA'it D), TOCLL10)y AWETLLO), SWMT, SPLAN, CONCL, RAT1682
T TWIST, ETWIST, WINC, XLE(L1ll), CRW(1l1), YWI(1l), R1T 1683
] XPIVOY, YPIVOT, XAPEX+s AFTSW, AFTCB, AFTOC, R1TL1684
9 SBAR{10), TS(10), SCAM{10), SYOC(10), SEWET(10), R1T1685
1 SMTSWIL0)y SHF(10), SWL(10), SWT(LO0)s STAPR{10}., R1T1l6B& L
2 SCR(10)y HTLE, HTY, HTZ, HTINC R1T 1687
R1T1688 1
COMMON /BLKGO1/ FRBOD(10)},ARS(10).SSEX(10),FRNAC(10),5wP,SWPQC, R1T1689 !
1 SWPMC, SWPTE, DOB, TCOCW, CLD, SEXW, ESKMC, R1T1690
2 SXX(10), XLESWX{10)y XMCSWX{1l0), ARW, TR, WPLAN, RI1T1691
3 C8y vB, XBy CRX, CBXy CTX, YIX, YOX, SIX, SOX, R1T 1692
4 ARI, ARXR, CBXF, AROP, SOXP, SWPLEIl, SWPLEC, R1TL693
5 SMPMCI, SWPMCO, ESWQC, ESWLE, ESWTE, CRCB, DXO08, R1T1694%
6 XHYy XCRTF, XHy, OMEGA, FOC, TWLSTy DINC, SWFMT, R1T 1695
7 CBAR2, CLDS, TOCS, SWEY., DXQC, Gl{(81) R1T1696
R1T1697
COMMON /BLKPRT/ KPRTINT(50) R1T 1698
ODIMENSION Xt6)y YI(6), XT(8),y YTLE), D(B), P(6)} RIT1699
R1T1700
RIT1701
RITL1702
IF{ KPASS.FQ.1 ) GO TO 5 R1T1703
IF(SWPLE.FEQ.SWPR) GO TO 10 R1T1704
IF{ KPASS.EQ.2 ) GO TO 20 R1T1705 {
GO TN 2% R1T1706 ;
nnae = DOS R1T1707 :
CLNR = CLD RLT17C8
SWLER = ESWLE R1T1709
SWQCR = ESWQC RIT1710
SWMCR = ESWM(C RITI1711
SWTER = ESWTE R1TLIT12
ARWR = ARW RIT1713
TOCR = TOCW RIT1714
CBXR = (CBX RITL71S
CYXr = CTX RITL716
CBXPR = (CB8XP KLITLT11?
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190

15

1

D08
TR
CcLO
CBAR2
TWLST
CINC
SWPMT
WPLAN
ARW
cLDsS
y0OCS
SHET
DXQ<
CLD
onR
TOCW =

n®M W H R NN NN RN

soxe

AR XR

ARQOP

FOC
SXXINPNLS
XMCSWX(NPNLS)

DOAR

TAPR

CLDR
CBAR{NPNLS)
TWIST

WINC

SHWMT

SPLAN

ARWR
CAM(NPNLS)
TOCINPNLS)
AWET(NPNLS)

XLE{LNPNLS)+CRW(1+NPNLS)*0.25 -XLE(1l) -CRW{1)*0.25

CLDR
DOBER
TOCR

SXX{NPNLS) = SXR
XLESWXINPNLS)= SWPR
XMCSWXINPNLS )= SWPMCR

cBx =
cTX
SOX
YOXx
caxe
SOxe
ARXR
ARDP
SWPLED
SWPMCO
SEXW

ESWLF
ESWQC
ESWMC

reLw e

cowit

GO TO

oO¥ # U u

\n

BN2
CR
CRX2
Dz
TANSR
$X2
SUET

HHMHNWR N

DAl
DAC1

H M

CBXR

CTXR

SXR

YW(1+NPNLS) - YWINPNLS)
CBXPR

SOXPR

ARXRR

AROPR

SWPR

SWPMCR

SXX{1l) + S5XXt2)

SWLER
SWQCR

CLiTen

YW{1+NPNLS)

SPLAN/(1.+TAPR} /BO2

CR * (1.~ YWINPNLS)/BOZ2 *(1l.-TAPR) )

CR * TAPR * TAN{TWIST/57.296)

TAN(SWPR) #* (le— (1.-TAPR)*CR/BO2/TAN(SWPR)} )

{CRX2 # CRXTAPR) * (YW(L1+NPNLS) - YWINPNLS) )

SX2 * {2.+.10843%TOCINPNLS) +#1.5268*TOCINPNLS )**2
—e8395%TNC (NPNLS) **13)

AWFT{NPNLS) — SWET

CBARINPNLS) —.6666T7 *{LRX2 + (CRATAPR)*%2/
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R1T1718
R1T1719
fRl111720
RiT1721
R1T1722
R1V1723
R1T 1724
R1T L1725
RIT1T726
R1T1727
R1T 1728
R1T 1729
R1T1730
R1T1731
R1T1732
R1T1733
RIT1734
Ri 1735
Rl 1736
R1. 1737
R1T1738
R1T 1739
RLT L1740
R1T 1741
RiT1742
R1T1743
R1T1744
RIT L1745
R1T1746
RLTL1747
R1T 1748
R1T1749
R1TL750
RIT1751
R1T1752
RLT1753
R1T 1754
R1T 1755
R1T1756
R1T1757
R1TV1758
R1Y1759
R1T1760
RiIVi7o1
R1T1762
RITL763
R1TLT764
R1T1765
R1T1766
R1V1767
R1T1768
R1T1769
R1T1770
RIT1771
R1TATT72
RIT1773

et e e+ o




1 (CRX2 + CR®*TAPR) ) R1T1774

SWPMC = ATAN(O.S5 *{TANSR + TAN{SWPR)}} ) RLITLTTS
OSWPL = SWMT - ATAN(O.5 *(TAN(SWPR) ¢ TAN(SWPMC)) ) RIT177e
SWPTE = ATAN{TANSR) RITLI777
CPICR = 0.5 * (COSUSWPR}/COS(SWPR~SWPMC) + COS(SWATE)/ RIT1778
1 COS{SWPMC~-SWPTE) ) RIT1779
c R1T 1780
DA2 = 0.0 RIT 1781
CAC2 = 0.0 R1T1782
0SWP2 = 0.0 R1T1763
oT0C = 0.0 RLT178%
c R1T1785
GO TO 50 R1T 1786
c R1T1787
20 CONTINUE R1T1788
c R1T 17489
C RIT1790
c RLT1791
25 Y(2) = VW{1+NPNLS) RIT1792
CR =  SPLAN/(Y(2)* (]1,4TAPR}) RIT1793
X{4) = CR + XAPEX R1V1794 ;
X{1) = XAPEX R1T1795
Y(l1) = 0.0 RITLI796
Y(4) = 0.0 RITLT9T
X(2) = X(1) ¢ Y(2) * TAN({SWPR) RIT1798 ||
X(3) = X(2) ¢ TAPR * CR RITL799 |
Yi3) = v(2) R1T1800 |
CO 30 I =1,4 K1T2801 |
CLU) = SQRT((X(T1) - XPIVOT)*%2 + (Y({) - YPIVOT)*#2) RI1T1802 |
£ PUT) = ATANCIX(I) - XPIVOT) / { Y(I) - vYPIVGT) ) R1T1803
\ IFLAYLI) ~ YPIVOT)LLEL0.0) PEI) = P(I) + 3.141592 RIT 1804
30 CONTINUE RIT1805 |
c RIT 1805 ‘4
DSWP = SWPLF — SWPR RIT18BOT7 |
c RIT1808
00 40 1 =1,4 R1T1809
XTUI) = XPIVOT 4D(I) % SIN(DSWP + P(I)} RIT1810
YY(I) = YPIVOT +D{I) * COS(DSWP + P(])) RIT 1811
40 CONTINUF RITL812
DXQC = 0.75* XT(2) +0.25* XT(3) ~XLE{L) - CRW(1)%0.25 R1T1813
SWPTF = ATAN((XT(3) - XT(4))/(YT(3) - YT{4)})) R1T1814
co = TAN(SWPTE) / TAN(SWPLE } R1T1815 i
SWPQC = ATAN((L.0 ~ (1.0 ~ CO)/4.0)% TAN{SWPLE) ) R1T1816 ;
SWPMC = ATAN((1.0 - (1.0 ~ CO}/2.0)% TAN(SHPLE) } RITLBLT i
XEWD 3 XT(2) - YT(2) * TAN{SWPLE) K1T 1818 :
XAFT = XT{3) -~ YT(3) * TANISWPTE: RIT 1819
CRCLP = XAFT - XFWD RIT1820
CPOC = 0.5 * { COS(SWPLE)/COS(SWPLE - SWPMC) + COS{SWPTE)/ RIT1821
1 COS{SWPMC — SWPTE) ) R1T1822 |
CLDS = CAMINPNLS) * CPNC/CPOCR R1T 1823
TOCS = TOCINPNLS) * CPOC/CPOCR RIT 1824
pne = DOBR * Y(2)/VYT(2) R1T1825
C R1T1826
45 CONT INUE RIT 1827
TTIP = 1.0 & YT(2)% TAN(SWPLE) * (CO - 1.0) /CRCLP R1T 1828
TWIST = ATANIDZ/(CRCLP*TTIP)) * 57.296 R1T 1829
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OINC

c3
WPLAN
ARW
YMID
TR
XTE2
CRX 2
$x2
STNTAL
TOCwW
CLOo

WINC * (1.,~-TAN(DSWP)} * TANSR) * COS(DSuP)

CRCLP * (1.0 -{YTI3)/YT(2))%{1.0 ~ TTIP) )
(CRCLP + C2) *YT(3) ¢ C3 *(¥YT(2)-YT(3))
6o * YT(2)2%2/4WPLAN

YT(3) «lYTI(2) - YT{3)) /(1.0/SQRT{C3/{TTIP*CRCLP)) + 1.0)R1T1835

le = (YMIO/YT{2)) = (1l.~TTIPI)

XT(4) + YW(NPNLS)*TAN(SWPTE)

CRCLP * (l.~YWINPNLS)/YT{2) * (l.-TTIP))
WPLAN - (CRCLF ¢ CRX2) * YW(NPNLS)

$x2

10CS

CLDS

IF{ NPNLS.EQ.l )} GO TN 46

S1
s2

(XTL&I~-XTYL3DH/(YTL4)-YT(3)})
(XLE(L)#CRW{LI-XLEL2)=-CRW(2))/76VHLL)-YH(2]))

IF( S1.EQ.52 ) GO TO 46
a{XT{4)=-XLE(L)-CRW(2) #S1*YT(4)} —S2*YW(1)}/(5]1~-52)
=a(XTF2 - XLE(2) - CRWI2)) = (YW(2) - Y][)

AR

DA

$X2
STNTAL
TOCW
CLo

46 SWET
1
TP
CBAR2
CBAR2

SWPMT
TGCW

cosmC

€1sQC
1

TANLE

TANTE
1

ESWMC
ESWQC
ESWLE
FSWTE

SEXW

SX2 + DA

SXX{1) + SX2

SQRTII{TOCI1)**2%SXX{1) ¢ TOCS**2%5X2)/STOTALS
SORTI(CAM(1)*%2%SXX(1) ¢ CLDS**2%S5X2)/STGTAL)

SX2 * (2.%.1843%TOCS +1.5268%TOCSA%2 —~,8395%T0OCS5*%3)
+DA1 +(DA2-DA1l) = (SWPLE-SWPR) /{AFTSW~-SWPR)

TR * CRCLP/CRX2

0.66667 * CRX2 * (1lea ¢ (TP2%2/(1.4TP)) )

CBAR2 + DAC1 + ‘DACZ - DACL) = DSWP/{AFTSW-SWPR]

SWPQC ¢ DSWPLl + (DSWP2-DSWPL) * DSWP/UAFTSW-SWPR)
TOCW ¢ DYOC *= DEWP/IAFTSW — SWPR)

COS(XMCSWX{1)) * SXX{1l) + COS(SWPMC) * SXx2
COS(ATAN(O.5%( TAN{ XLESWX(L) )+ TAN{XMCSWX{L1))))) * SXX(1)
) + COS(SWPQC) * S§X2
TAN{XLESWX{1)) * SXX(1) + TANISWPLE) * $X2
(2.*«TAN(XMCSWX(1))— TANUXLESWX(L1))) *SXX(1)
+ TAN(SWPTE) = SX2

ACNS{COSMC/STOTAL)
ACOS(COSQC/STOTAL)
ATAN(TANLE/STOTAL)
ATAN(TANTE/STOTAL)

-
STOTAL

SXX{NPNLS) = SX2
XLESWX{NPNLS)= SKPLE
XMCSWX{NPNLS )= SWPMC

d cex
cTX
snx
YOX
CBxp
snxe

CRX2

CRCLP * TR

sx2

YMID - YW(NPNLS)

CRCLP * (la=tYH{L)+YW(2))®.5 *(1.~TR)/YMID )
(CBXP # CTX) * (YMID —(YW(L)+YW(2))*.5])

129

R1T 1830
R1T1831
R1T1832
R1T1833
RI1T1834

R1T1836
R17 1837
RiT1B38
R1T1839
R1T71840
R1T 1841
R1T 1842
R1T1843
R1T 1844
R1T1845
R1T iB46
RIT184&7
R1T 1843
R1T 1849
RiT1850
R1T1851
RIT1852
R1T 1853
RIT 1854
R1T 1855
RiT 1856
RIT1857
R1T1858
R1T 1859
RiT 1860
RiT 1861
RiIT 1862
R17iB63
RiT 1864
RIT 1865
R1T 1866
R1Y 1867
R1V 1868
R1T1369
R1T1870
R1T1871
RiT1872
R1T1873

IE- e VS
RIT1E?4

R1T 18175
R1T 1876
R1T1877
R1T 1878
R1T 1879
R1T 1880
RiT 1881
Riv1882
R1T 1883
R1T 1884
R1T188%

i




ARXR = &4, * (YMID — YW(1li)**2 /SEXN
AROP = 4o % {YMID ~ (YH{L)+YW(2)%.5) )*%2/S50XP
’ SWHLED = SWPLE
SWPMCO = SWFMC
¢ FNC = CLD * FOCR /CLOR
af Cc
¢ IF{ KPASS.NE.2) GO TO 50
C
IF({ AFTAW.GT.0.0 ) DAZ = AFTAW -~ SHWET
IF{ AFTCB.GT.0.0 ) DAC2 = AFTCB — CBARZ2
IF{ AFTCC.GT.0.0 ) DTOC = AFYOC - TOCS
50 CONTINUE
Swp = SWPLE
c
IF( KPRINT(12).€Q.1 )} WRITEI6,1000) KPASS, SWPLL, DAl,; DAC1,
1 OSWP1l, CPOCR, DA2, DAC2, DSWP2y DTOC, 02
2 cTHLSToDINC ¢ SWPMT yCBAR2 yCLDS¢TOLS+SKET,,DCB,,TOCW,
3 CLDy SEXWyFSWLE sE SWQC 4ESWMC yESWTE yARWI TR, WPLAN
1000 FORMAT(S5X, *VGEQM DUMP, KPASS =%,13, LOX;*SWPLE =% Fl2.4 /
1 (1Xe TF15.5 )
. c
) END
CC = 00246
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R1T1886
R1Y 1887
R171888
R1T 1889
RiT 1890
R1T 13891
R1T 13892
R1T71893
R1T 1894
R1T 1895
R1T 1896
R1T 1897
R1T 1898
R1T 1899
R17 1900
R1T1901
R1T 1902
R1T1903
R1T 1904
R1T1905
R1T 1906
R1T1907
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1
1

100

200

300
C
1000
1

OVFRLAY(3,2)
PROGRAM MCRIT

COMPUTES CRITICAL MACH NUMBER

COMMON /BLKOV3/ 10, XMACH, TOC, CLD, SWEEP, CV3(3), JPASS,
OV3A(3)

COMMON /BLKAO5/ SCW(6), SECTG{S), CLMAX, CLMCR{LO)s» XMCR(10),

XT(33), YTU33), YC(33}), NMCR, NXSET
COMMON /BLKCO3/ CLTAB(1l}, VABMCR(Lll)
IF{ ID.LE.23 ) CALL CPZT{1D,y Q.6, TUOC,: CLO, SHEEP)
CLTAB(1) = 0.0
PO 2001 = 1, 11
IFC T.GVel ) CLTAB(I) = CLTAB(I-1) + 0.1
CALL ULNTP(CLTAB(I), TABMCR{I}y CLMCRy XMCR, NMCR;, 2}
CALL ADJUST(O.4, CLTABI(I}, TABMCR(I})
IF( TABMCR{I).LT<0.0 ) TABMCR(I) = Q0.0
CONT INUE
WRITE(6,1000) (CLTAB(I), TABMCR{I) ,+ [ =i,11)

FORMAT(1Hl, 5Xy * MACH CRITICAL TABLE * /// 5X * (CL *, 5X
* MACH CRITICAL * //(S5X,2F15.4) )

END

cC =
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RIT1912
R1T1913
R1T1914
R1T1915
RIT1916
RIT1917
R1T1918
RIT1919
R1T 1920
R1T1921
RIT1922
R1T 1923
RIT 1924
R1T 1925
R1T 1926
RIT 1927
RLT 1928
R1T1929
R1T1930
R1T1931
R1T1932
R1T1933
R1T1934
R1T1935
R1T1936
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OO

[m]

o

SUBROUT INE CPZT(ID, XMACH, TOC, CLO, SWEEP) RIT1939

R1T1940
CALCULATES AIRFOIL PRESSURES — BRITISH METHOD R1T1941
AND COMPUTES MACH CRITICAL USING CREST CRITERIA R1T 1942

RIT1943
COMMON /BLKAOL/ NBODYS, NNACS, NSURFS, NHT, NVT, ISWP, NPNLS RIT 1944
R1T1945
COMMON /BLKAOS/ SCW{6)s SECTG(5), CLMAX, CLMCR{10}, XMCR(10), R1T 1946
1 ORD(99), NMCR, NXSET F1T1947
COMMON /BLKRO7/ XU(32), ZT(32), ZS(32), ROC, ZTE RLT 1948
COMMON /BLKCPI/ SA(32), SB(32), SC(32), SD(32), SE(32) RIT 1949
COMMON /BLKPRT/ KPRINT(50) R1T1950
COMMON /BLKGOL/ G1{200) RIT1951
R1T1952
DIMENSION CISE(32), SINE(32), 51(32,32), 52(32,32), $3733,32), R1T1953
1 $4(32,32), 55(32,32), YCPI(32), DZOXUT(32) R1T1954
RIT1955
Pl = 3.1415927 R1T1956
AR = G1(80) RI1T1957
SWP = SWEEP/57.29578 RIT1958
COSPHI = { COS{SWP) )**(AR/()1.4+AR)) ‘ R1T1959
IF{ SWEEP.GT.40.0 ) COSPFI = 0.5 * (COSPHI +.76604%*(AR/(1.4+AR))IR1T1960
COSPHI IS THE COSINE NF THE EFFECTIVE ISOBAR SWEEP RIT1961
SWP = ACOS(COSPHI) R1T1962
R1T1963
NCP = 31 RIT1964
NMCR = 0 RIT1965
R1T1966
00 100 I= 1,NCP RIT1967
R1T1968
X1 s 1 R1T1969
XN = NCP + 1 R1T1970
NX = NCP ¢ 1 RIT1971
COSE(I)= COS(XI*PI/XN) RIT1972
SINE(I)= SIN(XI*PI/XN) RLT1973
XUCI) = 0.5%(1.0 + COSE(I)) RIT1974
100 CONT INUE RIT1975
R1T1976
CALL SECT(ID, TOC, CLD) R1T1977
RIT1978
D0 300 IV = 1, NCP RIT1979
DO 200 IU = 1, NCP RLT1980
R1T1981
MV = IU - IV R1T1982
SIOIU,IVE = XN/SINEGIUS R1T 1983
S2(1UyIV) = COSE(IUI/(SINE(TU)**2) R1T1984
S3(IU,IV) = XN/SINE(IU} RLT1985 i
S4(TUIV) = XN/SINFCIUD — 2.0 * ((~1.0)**IY ~-1.0) / R1T1986
1 ( XN * SINE(IU) * (1.0 - COSE(IUD) ) RLT1987
SS(IUsIV) = — S2(IUyIV) R1T 1988
IF¢ IU.EQ.IV } GO TO 150 RIT 1989
) R1T1990
SIGN = ({~1.0)%*IMV - 1.0} /XN R1T1991
DEM = (COSE(IU) — COSE(IV)) RI1T1992
S1(TU,IV) = SIGN * 2.0 * SINE(IU) /(DEM**2) R1T1993
S2(IUYIV) = (~2.0%(-1.0)*%*%IMVASINEC LU} /(SINE(IV)*DEM) R1T 1994
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C

C

c

150

200

300

350

400

SI(IU,IV) = SLITU,IV) — SIGN * 2.0 ¢ {1.0/(SINELIUISDEM))

S4(iU,IV) = 2,0 = SIGN * (1.0 - COSE{IUI*CDSE(IV) ) /
1 (SINE(IV) * DEM**2 )

2 -~ 2.0 * ((~1.0)**IU -2.0) /

3 (XN * SINE(IV) * (1.0 - COSE{IU)) )
SS5(IUyiV) = =2.0 * (~1.0)%*IMV /DEM

IFl KPRINT(26).NE.3 ) GO TO 200

WRITE(6,1000) S1CIU.IV), S2(IU,IV)}, S3CLIU,IV)
1 +S4({IU, IVY, SS(IULIV)

CONTINUE

S3(NXIV) = ((-1.0)%*[V -1,0)/({XN*{1.0 + COSE(IV))}
CONT INUE

IF( KPRINT(26).E0.3 ) WRITE(6+1000) (S3INXsJ)s J=1yNCP)
ALPHA = 6.0

A = ALPHA/S57.296

NMCR = NMCR #+ |

XM = XMACH

IF{ XMGT 0.9 ) XM = 0,9

IF(XM.LE.0.0 } XM = 0,01

xM2 = XM¥#2

IF( KPRINY{1).EQ.1l ) WRITE(G6,1001) XMe ALPHA, SWEEP
cuLl = 0.0

CL = 0.0

DCPIML = 0.0

CCPM1 = 0.0

CMI = 0.0

CM = 0.9

DO 500 IV = 1, NCP

Sativ} = 0.0

IF(IDelTo10.0R.ID.GT.20) SB(IV) = 0.0

SCl1Vv) = S3(NX, IV} * SQRTIROC/2.0)

Sptiv} = 0.0

SE(IV) - 0.0

0Jd 400 1V - 1, NCP

SA(1V) = SA(IV) + SLUIU,IV)*IT(IU}
IF(TDLYe10.0RIDGYL20) SBUIV) = SALIV] #S2(TU,IVI*ZT{IVU)
SC(IV) = SCUIV) + S3ALIULIVI*IT(IUY

So(1v) = SD{IV) ¢ S4{1U,IVI*ZS(1U)

SE(IV) = SECIV) ¢+ SS(TUTV)I*ZS(IU)

CONTINUF

CALL CPUOV(Ll.0+ Ay SWP; IV, CPIU, CPU, XM)
CALL CPUOVI-1l., A, SWP, IV, CPIL, CPL,y XM)

pcer = CPIL - CPIU
oce = CPL -~ CPU

OI0XU = SB(IV) ¢ SE(IV)
DIDXL =-S8{IV) + SE(IV)

YCPI(IV) = CPIV
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R1T2007
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R1T 2009
R1T2010
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R1T2013
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R1T2015
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R1T2017
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R1T 2025
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R1T 2027
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R1T 2031
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R1T 2032
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R1Y2050




e

()

DIDXUT(IV) = DZDXU

IF(C KPRINT(1).€Qe1 ) WRITE(6,1000) XU(IV) CPIU.CPIL,DCPI,020XU,

DZDXLs CPU, CPL, DCPy XULIV)

OX = XU(NC?)

XB = 0.5 % (la ¢ XUL1))

IF{ IV.NE.L ) DX = XQ(IV-1) - XU{IV)

IF( IVJNE.1 )} XB = 0.5 * (XULIV~-1) ¢+ XU(IV))

cLY = CLI + DX » {DCPI + DCPIM1) * 0.5

CL = CL + DX % (DCP + DCPM]1 ) * 0.5

CMI = CMI + DX % (DCPI + DCPIML)*0.5 * (XB - 0.25)

CM = CM + DX % (DCP + DCPM1) %0.5 * (XB - 0.25)
DCPIM1 = DCPI

oCPM1 = OCP

CONT INUE

CL1 = CLI ¢ XUINCP) * DCPI* Q.5

cL s CL # XUINCP) * DCP * 0.5

CMI = CMI + XUINCP) * DCPIL #* Q0.5 * {0.5*XU{(NCP) -0.25)
CM = CM ¢ XUINCP) * DCP * 0.5 * (G.5*XUINCP) -0.25)
CPCRIT = (1.42857/XM2) * (0.52828 *(1., + 0.2 *XM2)#%3.5 ~1,)

IF( KPRINTI1).GT.0 ) WRITE(641002) CLIGCMI CPCRIT,ZTE .CLsCM
CONT INUE

IF( A.LT.OIDXUT(NCP) )} GO TO 610
NMCR = NMCR - 1

ALPHA = ALPHA -1.

GN 10 350

CALL LNTP{A, XCREST, DZDXUTy XUs NCP, 4)
CALL LNTP(XCREST, CPCR, XU, YCPI, NCP, 4)

CPCRST = CPCR/CUSPHI*%*2
cP12 = CPCRST ¥ CPCRST
XMDDN = 1470140323 -.8365%*CPCRST -o361#%CPI2 -.1336*%CPCRST*%3
~a01T7T3*CPCRST*®%4)
IF{ ID,EQ.B8 ) XMDDN = 1./(1.012 ~.8551*%CPCRST
- e4493%CPI2 —a2219%CPCRSTH%*3 —, 044 TXCPCRSTA%S)

XHDD = XMDON/COSPHI

TF{ XMDD.LE.C.82.0R.TID.EUs8 1 GU TO 640
TF( XMDD.LF.1.08 )} XMOD = L2686 ~.5729%XMOD ¢2.7123*XMDD**2
~1e4582%XMOD*%#3

IF{ XMDD.GY.1.08 ) XMDD = 0.8545 +.,1132%XMOD
FMCRB = 1.0

IFU NBNDYS.GF.1 )} FMIRD = 1.0439 — 0.5828/G1l11}
IF( GL(1).GT.10.0 } FMCRB = (.98

IF{ XMOD.GT.FMCRB )} XMDD = FMCRB

BMDNZ2 = 1. ~ (XMDD * COSISWP) )#*%2
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IF( BMDDOZ2.GT.0.0 ) CLMDD = CLI/SQRTI{BMDD2) R1T2107

i T e —

c R1T2109
IF( KPRINT(1).GT.0 ) WRITE(6,1003} XMDD,CLMOD,XCREST,CPCR,COSPHI RI1T2109
CLMCRINMCR) = CLMDD RITZ2110
XMCR(NMCR) = XMDD R1T2111

C R1T2112

‘ 700 IF( CLI.LE.D0.0 ) RETURN R1T2113
' IF{ NMCR.GF.10 ) RETURN R1T2114
: ALPHA = ALPHA - 1|, RiT2115
GO 70 350 R1T2116

C R1T2117
LO00 FORMAY(5X, LOF12.4) R1T2118

C R1TZ2119
1001 FORMAT(LHLl, //7/710Xs STHPRESSURE DISTRIBUTICN AND SURFACE SLOPES FR172120

10R 2-D AJRFIIL ¢ 66X *MACH =dFb,4y SX,®ALPHA a%Fb.3 f// R1T2121

1 10X, *SWEEP ANGLE =%, FT7.,3 // RL1T 2122

2 L2Xo*X/C®y TX+*CPI(UPPER)*,2X #CPI{LOWER) #44 X, *DCP1*, R1T212)

3 SKe*DZ/OXIUPPER ) #,2X,*DZ/OXILOKER) %41 X *CPIUPPER)®*, R1V2124

4 2Xy*CP(LIWER)® ;4 X, %DCP*, 9X*X/C* // )} R1T2125

c R1T2126
1002 FORMAT(//10X,*CLY =%FT7,4, LOX,*CMI =#FT.4,y 20X ,*CP{(M=]l) = =, R1T2127

1 FB.hy LOXy *ITE =#FT7.4 /11Xs?*CL =%FToh, 6Xy0CM(C/4) = R1T2128

2 Flet / )} R1T2129

C R1T 2130
1003 FORMAT( /10X,*MACH CRIT =#FT7.,4, 10X, ®CL AT MDD =*F7.4, 10X, R1T 2131

1 "X-CREST =¢FT.4, L1OXs*CP-CREST =*Fg.4 / R1T2132

2 50Xe *COSINE OF EFFECVIVE 1SOBAR =%FT7.4 //) R1T2133

c RLT 2134

END RITZL135
CC = 00197
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SUBROUTINE SECTilD, VTOC, CLD)

CALCULATES THICKMESS AND CAMBER

COMMON
COMMON
COMMON

COMMON
COMMON

/BLKCPI/ SA(32), SBU32), SC(32), S0(32), SE(32)
/BLKROT/ xu(324%, IT(32}, IS(32), ROC, ZTE
/BLKAOS/ XMU, ZMU, XML, ZML, ZPTE, ZTHIK, RLE, A4(25),

XT{33), YT(33), YCU{33), NMCR, NXSET

/BLKBD2/ AAl22), 8B(22), CC(22), OC(22), XTY(22)
/BLKPRT/ KPRINT(50)

DIMENSION XSECT(26) ,Y164A126]),CAMB(26)

DIMENSION Y163AL26) yY165A(26),Y163{26) +YL54(26) 4Y165(26),
Yl66(26), CAMBL(26)

OIMENSION AO(11), AL(11), A2(11)s A3(11), D1{1l1l), D2(1L),

DATA XSECT/ 0.0,0.005¢0.007540.012540.02540.05,0.0754+0.1,

DA TA

DAT A

DATA

DATA

DATA

DATA

DAY A

DATA

DATA

YL63 /

Yl64 /

Y165 /

Y166 /

Y163A/

Y164A/

Y165A/

CAaMB /

camal/

00 15.0. 2'0-25'0-3'0- 35'0-‘0’90-45'005 |0o55 '°.6|
0.65'0.7' 0.75'0.3' 0.85' 0091 0195' 1-0 ’

Dat1l)

0.09.00829+.01004+.01275,.01756,;.024%,.0295,.03362,
e 03994, s 04445,, 04753,4.04938,.05,.04938,.04766,.04496, RIT2157
0414, .03715,.03234,.02712,.0216%5,.01618,.01088,

-0060’¢vn-0021‘000-0 /

0.0,.0082,.00989,.0125,.01701,4.02343,.02826,.03221,
003842+.04302,.04639y.74864%, .0498, .04988, .04843,
«04586,.04238y.0382,.03345,.02827,,02281,.01722,

«01l176y «00671s.00248,0.0 /

0.0,,00772,.00932y.01169,.01574,4.02177,.02647,.030%,
«03666, «04143,.065039.04769.04924,.04996,.,04963,
«04812,.0453,.04146,.03682,.03156y.02584,.01987,

«01385,.0081 y. 00306 +0.0 7/

R1T2137
R1T 2138
R1T2139
R1T2140
R1T2141
RLT2142
R1T2143
R1T2Z2144
R1T2145
RiT 2146
R1T2147
R1T2148
RLT2149
R1T2150
RIT2151
RLT2152
R1T2153
R1T 2154
R1T2155
R1T2156

R1Y2158
RLT2159
R1T2160
R1T2161
R1T2162
RL1T2163
R1T2164
R1T2165
R1T2166
R1T2167

0.0,.00759,,00913,.01141,.01516,.02087,.02536,.02917, R1T2168
.0353 te 04001 '.0“363' 00‘636’ 00‘5321 .0"953' 405' 00‘971l
« 048659« 046654, 04302,,03787+4.03176,.02494,.01773,

01054, .00408,0.0 /

0.0y,00816¢.009834.012542017371402412+.02917+.03324,
-0395' .0’0’0,.0‘07 l"..O‘O‘)l 3'.06995'.0‘968'. 06837 e 0‘613' Rsz"J
«04311,.03943,.035179.03044+.025459.02049.01535y.0103,R1T217%

«00525,.00021 /
0.0,0.00804y0.00969,0.01225,0.01688,0.02327,

0. 0281540.03199+0.03813,0.04272,0.04606+0.04837,
Ue0496890.04995¢0.04894,0.04684,0.04388,0.04021,
0.03597,0.03127,0.02623,0.02103,0.01582,0.01062,

0. 00541 ,0.00021 /

0.0y.007651.00928y.01183y.016234,02182+.02654.0304,
«03653,+404127,.04483, ,064742, .04912, 04995, .04983,
«04B63y.04632,.043049.03899+.03632,.02912,.02352,

«01771, .01188, 00604, .00021 /
0.040.00281 ,0,00396,0.00603,0.01055,0.01803,

0.02432,0.02981,0.03903,0.04651,0.052%74+0.05742
0.06120,0.06394,40.06571,0.0665140.06631,0.06508,
0.06274,0.05913,0.05401 ,0.04673,0.03607,0.02452

0.01226,0.0 /

0.0,.0025+.0035,4.00535,.0093y 0158:.02124.02585,
¢033654.0398,,04475,4.0486+-0515,.0.355,.05475,.05515, R1T2191
«05475, .05355, .0515,.0486, .0447%,.0398,.03365,.02585, R1T2192

136

R1TZ2169
R1TZ2170
R1T21T1
RLIT2172

RIT2175
R1T2176
R1T2177
RLT2178
R1T2179
R1T2180
R1T2181
R1IT2182
R1T2183
R172184
RLT2185
R1T2186
R1T2187
R1T218E
RLIT218

RATZ219¢C




b

: 0158, 0.0 / R1T2193
! DATA A0 /7 5 *= 0.2969, 3 * 0,14845, 3 *0.514246 /, R1TZ2194
: 1 Al / 0.213337, -.096082, -.246867, -.310275, -.27118, R1T 2195
: 2 0.412103, 0.193233, 0.083362y —.840115, 2%0.0 /y RLT2196
i 3 A2 /7 -2.931954, ~-.54331, 0.175334, 0.3417, 0.1402, R172197
% -1l.67261y -.558165y -.1B315, 1l.1101, 2#%0.0 7 R1T2198

S A3/ 5.22917, 0.559395, -.266917, -.32182, -.082137, R1V2199

6 1.68869, ,283208, -.00691, -1.09401, 2%0,0 7/, R1T2200

1 D1 /7 0.2y 0.234, 0.31%, 0.465, 0.7, 0.234, 0.315, R1T2201

e 0.465y 04234, 0.315, 0.465 /e R172202

9 D2 / -.040625, -.068571, -.233333, -.684, -1.6625, R172203

1 -.068571y -.233333y -.684, -.0685T1y ~.23333, -, 684/, R1T2204

2 03 / -.070312, -.093878, -.032407, 0.292, 1.3125, R1T 2205

3 ~«093878y ~.032407, G.292y -.093878, -.032407, 0.292/ RI1T2206

c R1T2207
NCP = 31 R1T2208

ROC = AA(ID) + BBIID)®TOC +CCCID)I*TOC*TOC + ODI(IDI*TOCH=*) R1T2209

C R1T2210
c [0 = 1 TO 4, 6 SERIES AIRFOIL iJd =1 R1T 2211
C ID =5 T0O 7, 6A SERIES AIRFOIL IJ =1 R1T2212
c ID = 8, SUPERCRITICAL AIRFOIL 1 = 2 R1T2213
c ID = 9, PICONVEX Id =3 R1T2214
C ID = 10 YO 20, & DIGIT AIRFOIN 14 = & R1T2215
c 1D = 21,22, INPUT AIRFOIL 1J =5 RIT 2216
c R1T2217
IF({ IDLET ) 1d =1 R1T72218

IF{ ID.EQ.8 ) 1J = 2 RIT 2219

IFl 10.€Q.9 ) 1J = 3 R1T2220

IF( [I0.GE.10.AND,ID.LE.20 ) [J = 4 R1T2221

IF{ ID.GE.21 ) 14 = 5 . RiT2222

C R1T2223
GO 7O (200+300,100,900,700}) 4 1J R1T2224

c R1T2225
100 WRITE(6,2000) R1T2226
DO 110 [ = 1,NCP R1T2227

FANDE) = 2,0%TOC*XU(I)*(1.0 - XU(I)) R1T72228

SB(1) = 2.%7T0C *= {1.-XxXU(1)) R1T2229

Ls{1) = 0.0 R1T2230

110 CONTINUE R172231
ROC = 0.0 R1T2232

GO TO 960 R172233

c R1T2234
200 IF( IDJ.LE.4 ) WRITE(6,2003) R17 2235
IF{ IDGT 4 | WRITE(D,2001) R1T2218

DO 220 1 = 1,NCP R1T2237

X = XUtI) R172238

IF( ID.LE.4 } CALL LNTP(X, 2S5, XSECY, CAMBLl, 26, &} R1T2239

IF{ ID.GTe4% ) CALL LNTP(X, ZSl, XSECTs CAPB, 26, &) R1T 2240

501) = IS1 * CLD R1T2241

210 IF( 1D.EQeL ) CALL LNYPIX, ZVII)y KASECT,y Y163, 26, 4) R1T2242
IF( ID.EQ.2 ) CALL LRTPIX, IT(I), XSECT, Yib6&, 26, &) R1T2243

IF{ 10.EQ.3 ) CALL ULNTP(X, 2ZT(Il)y XSECT, Y165, 26, 4} R1T2244

IF! ID.EQ.& )} CALL LNTP{X, ZT(1), XSECT, Y166, 26, 4) R1T 2245

IFU ID.EQ.5 ) CALL LNTP(X, ZT(I1), XSECT, YL63A, 26, &) R1T2246

IFC ID.EQ.6 ) CALL LNTP{X, ZT(i)y XSECT. YL&4A, 26, 4) R1T2247

IF( ID.EQ.7 ) CALL LNTPIX, IZTUI), XSECT, YL65A, 26, 4) R1T 2248
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c R1T2249

220 zv(1) = IT(1) * TOC/0.1 R1T 2250

GO TO 960 R1T2251

c R1T 2252

300 WRITE(6,2002) R172253

WRITE(6+1000) XMUyZMUy XML ZML, ZPTE, ITHIK RIT2254

40C CONTINUE R1T2255

c R1T2256

C W &k % ¥ & ¥ ¥k ¥k % % &k k ¥k ¥ ¥ ¥k ¥ ¥ ¥ £ % Kk ¥ Xk % k¥ R1T22%7

c R1T 2258

c CARDS 2257 THRU 2335 ARE NOT SHOWN IN THIS LISTING R1T225%

c R1T2334

C ¥ X %k % ¥ X & £ & &k & & &k Kk &k % ¥ % &k X & ¥ ¥ & &k Kk % R1T233%

c R1T2336

GO TO 960 R172337

c R1T2338

c R1T2339

700 ROC = RLE R1T 2340

c R1T2341

DO 800 I = 1, NCP R1T2342

X = XULI) R1T23423

CALL LNTP(X, ZT(I), XTy YT, NXSET, 4) RIT2344

CALL LNTP(X, ZSLy XT, YC, NXSET, 4) RLIT2345

sil) s ISl * CLD R1T2346

800 CONTINUE R1T2347

GO TO 960 R1T 2348

c R1T2349

900 WRITE(6,2004) R1T72350

14D = ID - 9 RLT2351

ROC = 0.5 * (AQO(I4DI*TOC/.2)%%2 R1T2352

o R1T2353

DO 950 I =1, NCP RLT2354

X = XUl R1T2355

IF( X.GT.XVT(ID) ) GO TO 910 R1T 2356

c R1T2357
IT(I) = AO(I4D) * SQRTIX) + AL(I&D) * X + A2(14D) * X*X R1T2358 ;

1 + A3(14D) *= x¥x3 R1T 2359

SBII) = Q0.5 * AO(I4D)/SORT(X) +AL(I/ ) +2.%A2(14D)*X R1T2360

1 + 3.% A3(I4D) * X*%2 R1T2361

GO TO 940 RLT2362

c R172363

910 X = (la - X) R1T 2364

IT(I) = 0.002 + DL{I4D) * X & D2(I4D) * X*X + D3(I4D) * X**x3 RiT2365

SREYY o -DLOEAD) —ouok B2{EABiuR Dok D3{14D)wxX R1TZ2366

o R1T2367
940 2T(1) = TOC/.2 * 2T(1) R1T2368 j

SBII) = TOC/.2 * SB(I) R1T2369

CALL LNTP(X, ZS1, XSECT, CAMBL, 26, 4) R1T2370

Zs{1) = 7Sl * CLD R1T2371

c R1T 2372

950 CONMTINUE RLT2373

o R1T2374

960 IF{ KPRINT{1).EQ.0 ) RETURN RIT2375

WRITE(6,1004) TOC, CLD, ROC R1V2376

DO S70 1 = 1, NCP R1T2377

INV = NCP + 1 - 1 R1T2378
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. L

Lup
Lo

= ZTUINVY & ZSUINV)
*=2TLINV) ¢ ISUINV]

WRITEL641005) XUCINV), ZTUINVY, ZSUINVY, 2UP,
970 CONTINUE

ZLa

1000 FORMAT(/5X ¥ XMU =% 3F{ 0.6 43X y* MU wk ;F10 46 43X ¢y *AML =4 ,F10.6,

1005
2000
2001
2902
2003
2004

1
1

1
2

FORMAT (

IXy *IML =% 10.6, /

IXywZPTE =*Fl0.6 43K %ZTHIK =%, Fl10.6 /7 )
1001 FIRMATIS5X, TFl0.6 ¢ )
1002 FORMAT (
1003 FORMAT{
L0G4 FORMAT(10X, *7/C =&F7.4y LOX,*CAMBER =®F7.4, LOX,*L.E.RADIUS =%,
FB.5 /7/7TLT o MX/C%yT264 *THICKNESS*,T44,*CAMBER*, T60,

[5¢5X,5F10.0 )
LOF6.0 )

®UPPER® ,T75 4% LOWER® |}
5Xy 5FL5.5 )

FORMAT{/ 10X, *BICONRVEX AIRFOIL SECTION®/ |}

FORMAT(

710Xy ®*6A SERIES AIRFOIL SECTICN = /)

FORMAT {/ 10Xy *SUPERCRITICAL AIRFOIL SECTION*

FORMAT(
FORMAT (
RETURN
ENO

/10X, *6 SERIES AIRFOIL SECTICON® /)
/710Xy %4-DIGIT AIRFOIL SECTIDN® /)
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SUBROUT INE CPUOV(S, A, SWP, IV, CPl, CP, XM)

COMPUTES CP FOR AN INFINITELY SHEARED WING

COMMON /BLKCP1/ SA(32), SB(32), SC(22), SO(32), SE(32)
COMMON /BLKROT/ Xu(32), ZT(32), Z5(32). RCC,s ZTVE

COSA = COS(A)

SINA = SIN(A)

cosL = COS{SwP)

SINL = SIN(SWP)

F1 = SA(IV)

F2 = SBCIV)

F3 = SC(IV)

Fé = SD(IV)

5 = SE(1V)

FX = SQRT({l. = XULIVIDI/XU(IV))

CuL = 1.0/{1e +(IF2 ¢S* F5)/CO5L)**2 )

UIDV2 = DUL * ( COSA * (l. ¢ F1 *= COSL #S* F& * CGSL)
1 «S* SINA * COSL * (1. # F3/COSL) * FX )*»2

2 + DUL * ( COSA * SINL * (F1 #S* F&)

3 #S% SINA * SINL * (1. + F3/COSL) * FX }*%2

4 + (SINL * COSA)**2 % (1, -~ DUL)

cel = 1l.C - UJOve

cp = CPI

cPI10 = {l. — SINL * SINL ¢ F1L * F1 ¢ 2.0 *= F1L * CCSL)

1 /lle ¢ (F2/7COSLI*%2 ) - SINL * SINL
CPIO = 1.0 - CPIO
IF{ CPIN.GT.0.0 ) CPIO = 0.0

XMN = XM * COSL
I XMLE.0.0Ll.NR.XMN.GE.L.0 ) RETURN

XM2 = XM * XM
BETA = SQRT{le = XMN % XMN)

SINA - SINA/BETA

TEST = (CNSL * CNSL - CPIO * XMN) » XM2
IF( TEST.GE.1.0 } WRITE{6,1000)

IF( TEST.GE.1.0 ) GO TO 200

B = SORT(1.0 - TEST)

Fl = F1/8

Fé4 = F4/BETA

F3 = F3/8

DUL = 1.0/(1- + ((F2 +5% F5)/(B * COSL))*%2 )

U2 = DUL * ( COSA * (1. + F1 % COSL ¢5% F4 * CCSL)

1 #S» SINA ®* COSL * (1. # F3/COSL) * FX }r%2
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R1T 2402
R1T 2403
R1T2404
RIT 2405
R1T2406
R1T 2407
R1T 2408
RLT 2409
RLT 2410
R1T 2411
RIT2412
R1T 2413
R1T 2414
R1T 2415
R1T2416
R1T 2417
R1T 2438
R1T2419
R1T 2420
R1T 2421
R1T 2422
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R1T 2425
R1T 2426
R1T 2427
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R1IT 2429
R1T 2430
R1V 2431
RIT2432
R1V2433
R1T 2434
R1T 2435
RIT 2436
R1T 2437
R1T2438
R1T 2439
R1T 2440
RiT 2441
R1T2442
R1T 2443
R1T 2444
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R1T2456
R1T 2457
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2 + DUL * { COSA * SINL * (F1 +5% F&4)

3 +S* SINA % SINL * (l. # F3/COSL) * FX )*%2
4 + (SINL * COSA)*%x2 = (], -~ DUL]
100 CP = ~1,42857/XM2

TEST = 1.0 ¢ 0.2 % xM2 * (1. - UDV2)
IF( TEST.LF.0.0 ) GO TO 200
ce = ~CP = ( TEST**3.5 - 1.0 )

200 CONTINUE
RETURN

1000 FORMAT (10X ,*KUCHEMAN-WEBER CORRECTION FACTOR REACHES LIMITx® )

END
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OVERLAY (3, 3)
PROGRAM AERO

AERODYNAMICS

COMMOY /BLKNV3/ ITYP, DOV3A(4), ALT, SPEED, SWEEP, JPASS,

ITRIM
COMMON /BLKGD1/ G1(200)
COMMON /BLKAOQ2/ Al(433)

COMMON /BLKCO1/ CL, CO, CM, ALPHA, CDM, CCL, CORy CDRO,
) DMy FKy DELCL, CMO, DCMCLy XACWB, CLA
ClL{45), CLDB, CLMAX, C2(7)e FML1ly FML2,

€C3(12), XACS, C4(6), CDAFT, C5(5)

8 = G1{83)

RNOFT = ABS{ALT) * 10.,0%%6

IF{ ALT.LT.0.0) GO TO 80

CAaLL ATMOS{ALT+7,SIGMA,RHOyTHET A, DELTA,CA,AMU, 1)
RNOFT = SPEED*CAXRHO/AMU

CONTINUE

FMACH=SPEED

IF( JPASS.EQ.O0 } CALL CDURLOQ.O0, FMACH. RNCFT, CDRO)
IF{ JPASS.EQ.]l ) CALL CDDR1(0.0, FMACH, RNOFT, CDRO)
CALL CODR1{(CL, FMACH, RNOFT, CORCL!

CDR = CDRCL - CDRO

IF( SPEED.GT.FMLL ) CDR = 0.0

IF{ JPASS.EQ.2 ) GO TO 30

CALL DMIN(FMACH, RNOFT, CDMIN)
CALL CLWAT(FMACH)

RE = RNOFT = C@
IFl REL.GT .4.0E6 )} RE = 4,0E6
RE = RE/1.0E6

CALL CLBRK{FMACH, REs, RNOFT) ¥,

CALL CDLL{FMACH, RNUFT, Fky DELCLy PRIMER, ARDy AKB)
CALL CORG(FMACH, FK, DELCL, CDC)

CALL CMOW{FMACH, CMO)

CALL ADJUST(1.,0, FMACH, CHO)

CALL WBACL (FMACH, XACWB)

CONTINJE

CALL COL2(FMACH, CLy FKy DELCL, PRIMEK, AKD, AKB, CDL)
IF{ JPASS.LE.L ) CALl AERA(FMACH, CL, ALPHA)

CALL AERAL (FMACH, CL, ALPHA)

IFl JPASS.GT.0 ) GO TO 50

142

CLY,
ALO,
coc,

ovasl2),

coTv,

R1T72473
R1T2474
R1T2475
R1T2476
R1T2477
RLT2478
R1T2479
R17 2480
R1T2481
R1T 2482
R1T2483
R172484
R1T2485
R1T2486
R1T2487
R1T 2488
R1T2489
R172490
R1T2491
R1T72492
R1T2493
R1T2494
R1T2495
R1T 2496
R1T2497
R172498
R1T2499
R172500
R1T2501
R1T2502
R1T2503
R17T2504
R1T2505
R1T2506
R1T2507
R172508
R1T 2509
R1T2510
R1T2511
R1T 2512
R1T2513
R1Y2514
R1T 2515
R1T2516

0172517

NATeamsar

R1T2518
R172519
R172520
RLY2521
R172522
R1T2523
R1Y2524
R1T2525
RLT2526
R1T2527
R1v 2528




(2N o]

O

40
50

1000
1
1001

IF{ AL(241).EQ.0.0 ) GO TO 50

DO 40 1 = 1, 21

ANG =1 -1

CALL AFTCDUANG, DCD)

IF { T.EQsl )} WRITE(6,1000]}
WRITE(6,1001) ANG, DCD

CALL AFTCD(ALPHA, CDAFT)

CALL TDRGUITRIM, FMACH, DCLT, DCOT)

COM = COMIN + CDC + CDRO
coD = CDM + COL ¢ CDR + CDAFT

COT = CD + DCOT

CLY = CL + DCLT

JPASS =2

FORMAT( /// lOX, *FUSLAGE AFT-END UPSWEEP DRAG * //
10X, *WING ANGLE*, 10X, *DELCD* /)

FORMAT { 1Xy 2F15.% )
END
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SUBROUTINE CODR(CL+» XMACH, RNOFT, CDR)
COMPUTES DORAG RISF

COMMON /BLKCO03/ CLTAB{1ll), TABMCR(11)

RiT 2553
RiT 2554
R1T 2555
R1T 2556
R1T2557
R1T2558

COHMUN /BLKCOL/ C1(18), TCO{S5), C2(48)s FMCRO, FMLl, FML2, CDC, R1T2559

CLAMCR, CLAML2, C3(12}, PO, A3, PL, C4ld)

COMMON /BLKGO1/ G1(200)

COMMON /BLKPRT/ KPRINT(50)

ESHMC = Gi(49)
T0C = Gl(46)
£QC = Gl(111)

RNOFT1 = RNOFT / XMACH
CALL LNTP{Q0.0:. FMCRO, CLTAB, TABMCR, 11, 2)

CALL FDRG{1l.0, RNOFTL1)

COFF = YCD(2) ¢ TCD(3)

CALL WORG(1.00001)

COWl = TCD(4&)

CALL WDRG(1.0i)

COW2 = TCD(4)

COWP = (CDW2 - CDWLl) * 100.

COWl = CDWL - CDFF

XM = 1.-F"CRO

A3 = (XM * CDWP -2.% CDWl)/XM*%3
A" = (3.% CDWL ~ XM * CDWP)/XM*%2
PL = 25, % (TOC + 2.% FOC) * COS(ESWMC)**3
P = A2 - PL

FML1 = 0.95

IF( FMCRO.GT- .90 ) FML1
IF( FML)L.GTok.Q ) FMLL =
FML 2 = FML1 ¢ 0.15

= FMCROD 05
l.0

RNOFT2 = ANOFT*FMCRO/XMACH
CALL FDRG(FMCRD,RNOFT2}
CALL WDRG(FMCRO)

CALL CLWBT(FMCRD)

CLAMCR = CLI1T7)

RNOFT2 = RNUFT*FML2/XMACH
CLLL FDRG{FMLZ2,RNOFT2)
CALL WDRG(FMLZ2)

CALL CLWBTIFMLZ)

CLAML2 = CL{17)
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IF{ KPRINT(23).EQ.1 ) WRITE(&H,1000) FMCRO, A2, A3, FMLIL,

CLAMCR, CLAML2, COWl, COFF, CDwP

ENTRY CODR1

COR = 0,0

CDORD = 0.0

CALL LNTP{CL, XMCR, CLTAB, TABMCR, l1, 2}

IF( XMACH.GT«1l.0 |} RETURN

XM = XMACH — XMCR

XMO = XMACH — FMCRO

IFl XMO.GT.040 ) CDRO = PO #* XMO%%2 + A3 % XMO#*#3
IF{ XM.GT.0.0 )} CDR = PL * XM¥%2

IF( XMoGTo0e12 } COR = 0,0144%PL + 0.24%P! *(XM ~,12)
COR = CDR + CDRO

RETURN

FORMAT (5Xy *CDDR DUMP* /{1X, TF15.5))
END
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SUBROUTINE CLWBTU{SPEED)

COMPUTES WING-BODY-TAIL LIFY CONTRIBUTION

COMMON /BLKGOl/ Gl(44), DOB,

AR, TRy SPLAN.

COMMON /BLKAQL / NBODYS, WNNACS,

T0C,

COMMON /BLKAD2 / SREF, AL(432)

COMMON /BLKCOLs Cl(16)y CLA., ALO, C2(35),
AOH, C+ ABREAK,

AMAX, DAMAX,

COMMON /BLKCLA/ CLAI(LL)

CLAW = 0.0

CLAI(1) = SPLAN
CLAI(2) = TOC
CLAI(3}) = TR
CLAI(4) = AR
CLAT(5) = 0.0

DEL,

cLD,

Ga(i18)

CLDH,

CLSy

IFl Al{234).EQ.8. ) CLAI(5) = 0.0334

CLAT(6) = CLD
CLAI(7) = 0,0

IFL Al(234).EQ.B8. } CLAI(T} = 0,09

CLAI(8) = DNB
CLAI(9) = 0.0

SEXW

NSURFS, NHT,

cLPB,y
ARLO,

I°( Al{(234).5Q.8. ) CLAI(S) = 1.173763 * TOC

CLAT(10)=ESWMC
CLAT(Ll1)= SREF

CALL AER2(SPEED, CLA)
CLANW = CLA

CLAT = 0.0

A = 0.0

8 = 0,0

C = 0.0 *
ABREAK = 90.0

IF( NHT.EQ.O0 ) GO TN 30

CALL TAIL{SPEED)

CONT INUF

CLAB= 0.0

IF (NBODYS.EQ.0) GO TO S0
WR = Al(14)

HB = All24)

AB = Allb64)

BL = Al(4)
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BLN = Al(84) R1T72686 !

PERIM = 3,14159*SQRT({WB**2 + HB#42)}/2.) R1T2687 i
BHPF = WB/HB®PERIM/SQRT(AB) R1T 2588 ‘
AK1 = 0.009942%BHPF —.000379%BHPF*%2 +_.00001 *BHPF®®} R1T 2689 4
CLAB = AK1l * (BL/BLN)*%0,3333 * AB/SRE| R1T 2690 ;
¢ R1T 2691 ;
SO CLA = CLAW + CLAT + CLAB R1T 2692
C R172693
CALL AALO(SPEED) R1T 2694
CALL ADJUST(3,0, SPEFD, ALD) R1T 2695 .
C R1T 2696 !
RETURN R172697 ;
END R1T 2698 '
€C = 00069
|
{
i
!
) P47




SUBFOUTINE AER2(SPEED, CLA) R1T2700

C R1T2701
c LIFT CURVE SLOPE R1T2702
C R1T72703
COMMON /BLKPRT/ KPRINT{50) RLT2704
COMMON /BLKCLA/ SPLAN, TOC, TAPER, ARWS, DMSTR, CLD+ DML, DOB, R1T2705

1 EPSLy SWPMC, SREF R1T2706

C R1T 2707
C R1T2708
- C RLTZ2T09
CNSZ = COS(SWPMC) R1T 2710

PI = 3,1.159 RLT2711

TW0 = 1,0 R1T2712

TF( SPEEDeLTele0 ) TWOD = 1. + EPSL/SQRT{L.-SPEED**2) R1T 2713

C R1T2714
C RiT2715
CSUBO = (10.0 + 0.91 * ARWS*%*3)/(10.0 ¢ ARWS**3) R1T2716

IMSTR = CSUB0 ¢ (1.0 -CSUBO) * {1.0 - COSZ)**2 R1T2717
IMSTRO = IMSTR R1T2718

IMSTR = ZMSTR + DMSTR R1T 2719

LM] = le0 =240 * TOC * (ARWS**3/(4.0 +ARWS**3})) R1T 2720

1 * CNSZ#a]l.5% (1.0 + 1.5%CLD**1.5) R1T2721

IM10 = IM1 R1T2722

IF( ZMLO.GT ZMSYRO ) ZM10= ZMSTRO R1T2723

M1 = IM10 + DM1 RLT 2724

IF( ZML4GT.ZIM5TR ) ZIMSTR = ZIM1 R1T2725

AL I = IM1 + TQC + DM1*0.5 R1T2726

IM30 = 1.0 + TOC R1T 2727

IM3 = IM30 R1T 2728

IF( ZM2.6T.1.0 ) ZIM3 = ZM2 + TOC R1T 2729

r R1T2730
SIG1=0.0 RIT2731
S162=0.0 R1T 2732

IFl IM2.NE.ZM1) SIGl = 0.5%((SPEED -IML)/(2M2 ~IM1)) R1T2733

IFl ZM3.NE.ZM2) SIGZ = 0.5*(1.0 + (SPEED —IM2)/(Z¥3 —-1M2}) R172734

o C R1T 2735
TacL = 1.0/(4.4%ARNSHCOSI**]i.5 } R1T2736

procL ={roC - TOCL)/COSZ R1T2737

W IFt DTOCL.LT.0.0) DOTOCL = 0.0 R1T 2738
ARDT = ARWS * DTOCL R1T2739

IF{ DTOCL.GT.U.07) DTOCL = 0.07 R1T 2740

IF( ARDT.GT.0.1 ) ARDY = Q.1 R1T2741

GAMMA = 9.0 * (DTOCL/(1.0 ¢ 0.5 * ARDT} ) R1T2742

C R1T2743
- GAMAG = GAMMA RITZT44
IF{ IM30.,NE.ZM10 ) GAMMA = GAMAQ *(IM3-7ZM1)/(IM30-1M10) R1T 2745

IF (GAMMA.GT.GAMAD ) GAMMA = GAMAO R1T2746

c RAT 2747
XF = (160 +3.0%ARWSH*2)/{8.0 +5. O0%ARWS**2) R1TZ2748

XK8 ={1.0 +D0OB)*{1.0 -DOB)**XF RLIT 2749

XKV = 1.0 RLTZ2T750
IF{SPEED.GF<ZML.AND.SPEEDLLF.ZM2) XKT = 1.0 -(4.0*51IG1*(1.0 R1T2751

1 — S1G1))**3 * GAMMA R1T 2752
IFISPEED.GT .ZM2,AND.SPEFD.LELZM3) XKT = 1.0 —~{4.0*S1G2%(1.0 R1T2753

1 ~ SIG2))%*%3 % GAMMA R1T2754

P S CONTINUE RIT2755
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R1T2756
Yl = 2,0 ¢ 0.66667 * SQRT(TAPER) =~ TAPER®A"2 R1T 2757
Y = (1.0 + PI *ARWS)}/{3.0 ¢ PI = ARRS) * Vi R1T2758
TW0S = 1.0 R1T2759 9
IF( ZIMSTR,LT.1.0 ) TWOS = 1. ¢ EPSL/SQRT{1l.-ZIMSTR**2) R1T2760 l
RIT 2761
CLAQ = (TWOS * Pl * ARWS)/{TWOS ¢ SQRT{TWOS ¢+ (1.0 - R1T 2762
1 COS2#%%]1.3334) * (ARWS/{2.0%C0OSL))**2 ) ) R1T2763 ;
IFl SPEED.GT.0.0 !} BETAP = (SPEED — ZMSTR) * (1.0 + R1IT 2764
1 {IMSTR/SPEED I**Y )5%2 R1T 2765
i1 = PI % ARWS /7 CLAD R1T 2766 ‘
1 = 3,0 % Z1 * ( I1 - 1.0 } & COSIZ*%0.6667 R1T 2767 :
z s IMSTR & CLAD + ARWS*32/7]) R1T 2768 '
RIT 2769
R1T2770
JF(SPEED.GT.IMSTR) GG 70 10 RIT27171
R1T2772 ’
CLAB 2 (054831 1*TWOD*ARKWS) /{ TWOD ¢ SQRT(TWOD ¢ (1.0 - R1T2772
1 COSZ%%*1,3334 *[SPEED/ZIMSTR)I**2,66T)*{ARNS/(2.%CCS5ZD)**2 RIT2774
2 1) RI1T2775
GO YQ 20 R1T2776
10 CLAB = 1.0/(57.3 ®({ZMSTR/SPEED)**Z /CLAO + BETAP/4.0) ) R1IY27T1T
R1T2778
RAT 2779
R1T2780
R1TZz781
20 CONTINUE R1T2T782
cLa = CLAB * XKT % XKB * SPLAN/SREF R1T 2783
R1T2784
R1Y 2785
R1T 2786
2% IF( KPRINT(11).EQ.O0 ) GN TO 30 R1TZ2787
WRITE(6,1000) SPEED, CLA, CLAB, XKT, XKB, SPLAN, SREF, R1T 2788
1 IMSYR, ZMl, IM2, IM3, COSZ, CSuUBQ, ARDT, R1T72789
2 TDC, YAPFR, ARWS, DMSTR, CLD, DMLl, DOB, TWOD, SWPMC RiT2790
1000 FNRMAT(10X*AER2 DUMP*, 6F15.5 /(19X,6F15.5) ) R1T2791
R1T2792
30 RETURN RIT2793
END R1T 2794
CC = 00095
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SUBROUTINE TAIL(SPEED)
COMPUTES TAIL FLOW FLIELD AND LIFY
COMMON /BLKCLA/ CLAI(L11)

COMMON /BLKAQ2/ SREF, Al(428)y HTLEs HTYy HTZ, TINC
COMMON /BLKBD1/ XSWPL(11},y YRMIN(11}

COMMNN /BLKGOLl/ GLUTS), AR, TR, SPLAN, CB, YBs XMAC, G2(16),
1 SWPQC, G3(4), XHTe XCRTE, G4(92)

COMMNON /BLKCOL/ CL(37), CDWING(4), C2(12)y CLAW, CLABy CLAT, A,
1 ROMy Cy ASTR, CLDH, C3(31), DEDA, C4(6)

COMMON /BLKPRT/ KPRINT(50)}

DOWNWASH IS CALCULATED ##=

ARHT = Gl(11)

SEXHT = GL(21)

SWLHT = A1(189)

HTLAM = A1{409)

CAMHT = Al{339)

HTNC = Al(349)

SWMCHT = ATANITAN(SWLI4T ) =2./7ARHT = (L1 ~HTLAM){L.,*#HTLANM})
LKA 2 lo/AR —~la/7(1l. + AR*‘!.?)

IF( ARLT.2.3 ) ZKA = 0,37 - 0.0%67 *= AR
IKTR = {10 - 3.0 % TR)/T7.0
B = SQRT( AR * SPLAN )

CEDA = 0.0

XLHT = XHY - XMAC

IF{ XLHT.LE.0.0 ) Gi) TD 30
HHY = HTZ

LKH

H

(l. - HHT/B) /(2.0 * XLHT/B)*%0.33333

cosQ SQRY(COS(SWPQC))
NENAN = 4.44 % (KA & 7KTR % IKH * COSQ )**x1.19

[}

YFL MPRINI(21)_EQ.Q } 6D TN 21
WRITE(6y 1000;CLAW,DEDAN,COWING(1) ,COWING(2) ,COWING(3)} ,COWING(4),
1 HTLF,AL(281),CByZKAZKTR,ZKH,C0SQ

CONT INUE

CALL AER2(0.1. CLAND)

DENA = DEDAD *CLAW/CLAMD
OYNAMIC PRESSURE AT THE TAIL #*%
cDo = COWINGI1)+CDWING(2)+COWING(3)+CDWING( %)

xac = (XHY - XCRTE)}/CB
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R1T 2796
R1T 2797
R1V 2798
R1T 2799
R1T 2800
R1T 2801
R1TV 2802
R1T2¢03
R1T 2804
R1T 2805
R172806
R172807
8,R1T 2808
R172809
R1V 2810
RlTZ2811
RlT2812
R1TZ813
RiT 26814
R1T 2815
R1T 2816
RIT2817
R1T2818
R1T 2819
R1T 2820
RiT2821
R1V2822
RLT 2823
RLT 2824
R1T2825
R1T 2826
R1T2827
RiTZ2828
R1T 2829
R1V2830
R1T 2831
R1T2832
R1T2833
R1T2834
R1T2835
R1T 2836
R1T2837
R1T 2838
R1Y 2839
R1T 2840
R1T284;
R1T72842
RLY 2843
R1Y 2844
R1T2845
R1T 2846
R1T 2847
R1Y 2848
R1T 2849
R172850
R1T 2851
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0QnNQ = 0.0
1IF{ XO0C.LE.0.0 ) GO TO 50

Iwoc = 0.68 * SQRT(CDO * (XOC + 0.15))

DQOQO = 2,42 * SQRYI{(CDA)/(XOC + 0.3)
GAMMA = ATAN(HTZ/(XOC%CB))

AW = 2,0

CL = CLAW* AW

Ew = 0.51566 * CL/AR

e = XOC * TAN(GAMMA ¢ EW - AN/5T.3)
202w = ZOC/7IWOC

IFt 2IN0IW.GE.1.0 ) GO YO 50
0QnQ = DONQO * (COSI1.5T0796% ZOZW) ) **2
QoQ = 1.0 - 0QOQ

CARRY~OVER FACTORS IKWB AND ZKBW ARE COMPUTED *s#%

ONBHY = 2,0 * HYY/(2.0 * HTY ¢ SQRT{ARHT * SEXHT) )

IKWB = 1.0028 +.7116%D0BHT +,42%D0BHT*%2 - ,1366%D0OBHT**3
IKBwW = L0004 ¢1.2662*DOBHT +.60L8%DOBHT*%2 ¢.1263*DOBHT**3

LIFT-CURVE-SLOPE OF THE FXPOSED SURFACE IS COMPUTED #as

CLAT{1) = SEXHY
CLAT(2) = HTOC
CLAI(3) = HTLAM
CLAIl4)} = ARHT
CLAILS) = 0.0
CLAI(6] = CAMHT
CLAI(T) = 0.0
CLAI(B) = 0.0
CLAI(9) = 0.0
CLAT{10) = SWMCHT

CALL AER2(SPEED, CLA)
CLAY = CLA * (ZKWEB + ZKBW) * (1. - DEDA} » QODQ

CLNH = CLA * ZKWB * QOQ
INDUCED DRAG FACTOR FOR TAIL 1S COMPUTED ##%

CALL UNTP{SWLHY, RTSUB, XSWPL, YRMIN, 11, 2)
RTAIL = RTSUB

IF( SPRED.LE.0.9 ) GO YO 80

INDM = 12,0 * (COS{SWLHT)#**]1,6) * (SPEED -~ 0.9)

FNDM = 1a0G/(1le + INDM & INDMXINDM)

RTAIL = RTSUB ¥ FNDM

HIK] = (le~RTAIL) * 0.01745 /(CLA * ZKWB)
HTK2 = RVAIL * 0.31831/ARHT * SREF/SEXHT
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R1T 2854
R1T 2855
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R1T 2857
R1T 2858
R1T 2859
R1T2860
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R1T 2862
R1T 2863
R1T 2864
R1T7 2865
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R1T 2867
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R1T 2869
R1Y 2870
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RIT 2874
R1T 2875
R1T7 2876
RIT 2877
RIT 2878
R1T 2879
R1T 2880
R1T 2881
R1T7 2882
R1T 2883
R1T 2884
R1T 2885
R1T 2886
R17 2887
R1T 2888
RLT 2889
R1T 2890
R1T 2891
R172892
R1T 2893
R1T 2894
R1T 2895
R1T 2896
R1T 2897
R1T 2898
R1Y 2899
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R1T2901
R1T 2902
R1T2903
R1T 2904
RLT 2905
RIT 2906
R1T 2907
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HYX = HTK1 + HTK2 R1T2908

R1T 2909
A = HTK * CLDH * CLDH R1Y2910
B = 2,0 * HTK * CLAT * CLDH RiT2911
ANH = (L.~-DEDA)} * (A1(279) - TVTINCI} ALT2912
R1T2913
R1T2914
IF( KPRINT(21).EQ.1 § WRITE(6,1000) CLAY, SPEED., CLA, IKWB, DGBHT,RLT2915
1 IXKBwW, DEDA, QOQ, CLDH, A+, By AOH,DEDAO. RiT2916
2 RTSUBRTATL HTKL HTKZ2yHTK ' R1T 2917
R1T 2914
RFTURN R1T 2919
1000 FORMAT(1OX,*TAIL LIFT DUMP® /(1Xy TF15.5) |} R1TZ2920
END R1T2921
CC = 00126
:
4
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SUBROUT INE AALC(SPFED)
CALCULATE . ZFRO LIFT ANGLE OF ATVACK
COMMON /7BLKAO2/ AL(433)

COMMON /BLKGOL/ Gl(44), DOBy TOC, CLD,y G2(33), TAP, G3(20),
ESWQC, G4i98)

COMMON /BLKCOL/ C4(16)y CLA, ALO, C5(35), Cly C24 C3, CH(44]

COMMON /BLKPRT/ KPRINT{50)

ALOC = 0.0

ALOT = 0.0

ALNT = 0.0

THIST = G4(10}

RINC = Al(280)

OINC = G4(ll)

TINC = Al(433)

XMCR = 0.75

XMNO = SPEED * COS{ESWQC)

YOCD = TOC/COS(ESWQC)

IF{ TOCOLY <04l ) XMCR = 0,75 ¢ L.25 * (0.1l - TOCO)

DALODC = 5.6

IF(  XMNOLGT.XMCR ) DALODC = 5.6 - 249.0 * {XMNO — XMCR)#%2
IF( DALODC.LT.0.0 ) DALNOC = 0.0

ALOC = - DALODC *= CLD

IF(U TWIST.EQ.0.0 ) GO TO 300

IF{ SPEED.GT.1.0 ) GO TO 300

TAU = TWIST

BETA = SQRY(1.0 - SPEED#*%2)

SWPQCB8 = 90.0

IF( BETALGT.0.0 ) SWPQCA = ATAN(TAM(ESWQC)/BETA) *= 57.29578
DALO = 0.093 - 0.000571%SWPQLB + V.5T6L*TAP -0.2645%TAP¥*2
ALOT = — DALD * TAU

TF{ DINCeFQa0.0.AND.TINC.EQ.Q0.0 } GO TU 400

I¥ AW = 0004 #1.2662*%0D08B +.6018%D0B**2 +,1263%N0DB**]
IKWB £ 1.0028 +.T7L16*%D0B +.42 #DNB**2 -.1366%D0B%**3
CLAB = C3 + IKBW/{ZKRW + ZKWB) * C1
ALOl = [CLAB * DINC » C2 *(DINC —~ TINC)}/CLA

+ (RINC - DINC)
AL D = + ALOC + ALOY + ALOI

IFU KPRINT{11).GT.0 ) WRITF{6,1000} ALO, ALOC, ALOT,

ALOI, SPEED, ESWQC, YOC, CLD, TAU, <WPQCB, 0ONB8,
TAP, C1, C2, €3, CLAB, ZKBW, ZKWB, DINC,TINC

s R INC
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R1T2923
R1T2924
R172925
R1T2926
R1T2927
R1T 2928
R1T 2929
R1V2930
R1TZ29131
R1T 2932
R1T2933
R1T 2934
R1T2935
R1T 29136
R1T 2937
R1T 2938
R1729139
R1T2940
R1T 2941
R1T 2942
RiT2943
R1T2944
R1T 2945
R1T2946
R1T2947
R1T 2948
R1T 2949
R112950
R1T2951
R1T29%2
R1T2953
R17 2954
R1T 2955
R1T 2956
R1T 2957
R1T 2958
R1T 2959
R1T2960
RIT2981
R1T2962
R1T 2963
RI1T29564
R1T2965
R1T 2966
RAT 2967
R1T2968
R1T2969
RLITZ9T0
R1T2971
R1T2972
R1T29713
RLT2974
R1T2975
R1T2976
R1T2977
R1T29/8
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1000 FORMAT(5X,*AALO DUMPH ;SX,%ALD =3 ,F8.3+5X,y%ALOC 3% 4F6.3, R1T 2980
1 SXo®ALOT =%;F6o3,5Xs*ALOI] =#,F6.3 /{5X,7F15.5) ) R1T 2981
RETURN R172982
END R1T2983

CC = 00061

R1T 2979
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SUBROUT INE CLBRKISPEED, RE, RNOFT) R1T2985

R1T2986

CALCULATES LIFT BRFAX CL AND CLMAX RiT2987

R1T 2988

COMMON /BLKGOL/ G1(45)s TOC, CLD, SEXWs G2(31)s AR. TR, SPLANy R1T 2989

1 C8, G3(18), SWPQC, SWPLE, G4(97) R1T 2990
R1T2991

COMMON /BLKAQOL/ NBODYS, NNACS, NSURFSs NHT, NVT, ISWP, NPNLS R1T 2992

R1T2993

COMMON /BLKAQ2/ SREF, All(432) R1T2994

R1T 2995

COMMON /BLKPRT/ KPRINT(50) RIT2996

COMMON /BLKCOL/Z C3(1hK)y CLA, ALD, C4(35), CLAW, CLAB, CLAT, C616),RL1T2997

1 CLPBy CLDBw CLMAX, ABRKs AMAX, DAMAX, DEL, R1T7 2998
2 CLSy ARLO, C5(29) R1T2999
R1T3000

CNMMON /BLKMAP/ MAP, TRANS, DY, AMAP(22), BMAP{1ll) R1T7 3001

COMMON /BLKCLB/ X1(6), Y1{6)y X908), Y9(8), XAR(5), YDCL(5) R173002

R173003

COMMON /BLKBD2/ AA(22), BB(22), CCl22), DD(22). XT(22)} R1T 3004

RiT 3005

COMMON /BLKBODS/ XDYO(6)., YXMN(6), Z1BD5(6,6) R1T 3006

R17 3007

COMMON /BLKMAX/ XTR{6)}, YCL(6), YC2(6) s XSWPI4), YA(4), R1Y 3008

1 YB(4), XOY(B8)¢ XM(4)y CTAB{B+4)y DTAB(B,4), ®173009
2 XXCLM(13), YYOY(O6)s FCLMX{L3,6)y XXC2(9), R1T3010
3 YYMACHIS5), FOCLMX(945) ¢ XDYL(9)y YXNMT(4}, R1T3011
4 ZCIMAX(S9,4)y XDYZ2(8B), YFOC(6),» ZDCLM(B.6), R1T3012
5 L20C1M(8,6) R1T 3013
COMMON /BLKMX2/ XSP(8)y YDY(6), FDA(B,6), XAB(&), YCO(8), R1T3014

1 FKVOFM{6,8), XANG(1D)s YRTOC(T), FRA(10,7) R1T3015
COMMON /BLKMX4/ XC2(6)yYASTI9) ,FOAMIE+9) o XCTU6) yYMI5)+FDAM2{6,5) R1T3016

COMMNN /BLKMXS5/ XXXCLM{9), FCLMXX(G,6) R1T 3017

R1T3018

DIMENSION XFl(7)y YFL(Tis YF2(T) R1T 3019

R1T 3020

DATA XF1 / 5.0y 6.0y 647712, 6.77815y 6.9542%&s T.39794,y 8. /» R1T3021

1 YF1 / —e125y —-elle =.02y =401y Ouy 0.03, Q.035 /, R173022
2 YF2 / ~-.1063, -.0713s =055y -.0175y 0.y 0.0375, 0.0463/ R1T73023
R1T 3024

IF( SPEED. GE.1.0 ) GO TO 20 R1T3025

R17 3026

NI = Al(234) R1T 3027

CONCL = AL1L276) R1T 3028

DYo = AMAP(NI) * TOC R1T 3029

IF{ DY0.LT.0.8 DYO = 0.8 R1T3030

IFl DY0.GT.2.4 )} DYOD = 2.4 R1T3031

R1T 3032

XMN = SPEFD * COS(SwWPQC) R1T 3033

IF( XMN.LT.0.2 XMN = 0.2 R1T 3034

XMNO = XMN R1T 3035

CLIN = CLD/COS{SWPQU ) *%2 R1T3036

[F{ XMN.GT.0.7 ) XMNO = 0.7 R1T7 3037

R1T 3038

ABRKO = DLNT{DYO, XMNO,XDYO, YXMN, Z1BD5y 6+6, 6y 4.2} R1T 3039

ABRK = | ABRKO ¢ [(12.05-4,1*XMN)*CLIN ) * COS{SWPQC) R173040
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ABRKLT = 2./COS(SWPLE)
IF( ABRK.LT.ABRKLO ) ABRK = ABRKLO

cLPBO

DcLPB
FPB

= CLA * ABRK

= 0.0
= l.54

[ 4

IFl XMNJGT.0.5 ) FPB = 1,54 — 2.9 * {XMN - 0.5)

IF{ CONCL.GT.0.0 ) DCLPB = FPB * ({CONCL +

cLeB = CLPBO + DCLPB

DCLDRF = 00,1226 —.007T14*SPFED —.12857*SPEED**2
IF{ NI.LE.9 ) DY = AMAP{NI)*TOC +BMAP{(NI)*CLD
IF( NI.GT.9 ) DY = AMAP{NI)*TOC +1.75%CLD
TRANS = 0.0

IF{ CY.GT.1.65 ) TRANS = (DY - 1.65)/.4%

IF( OY.GE.2.05 ) TRANS = 1.0

IF( SWPLE.GF.0.87 ) TRANS = (.0

cLoB = CLPB + TRANS #(=.0376 —.24414*SPEED —.00685%SPEED**2
+.4149%SPEED**3 & RE * DCLDRE )

GN YO0 30

BETAC = SQRY{SPEED * SPFED - 1.)/TAN(SKPLE]}

CLsSBl = (C.85

CLSR9 = 0.B5

IF{ SWPLE.GT.0.7243 ) CALL LNTPISWPLE, CLSBl,
IF( SWPLE.GT.0.3665 )} CALL LNTPISWPLEy CLSB9,
CALL LNTPI(AR,

Xly Y1y 64 %)
X9, Y9, B, 4)
DCLAR,

XAR, YDCLy 5, 4)

CLSB9 = CLSBI + DOCLAR

cLss = CLSB1 + (CLSR9 - CLSB1) =(BETAC - .1) =* 1.25
cLss = CLSB + 0.5 * CLD

cLpePh = CLS8

cLDB = CLSB

SUPERSONIC MAXIMUM LIFY COEFFICIENT LR L

CNAD4B = CLAW * 14.325 * SQRT(SPEED®SPEED -1.)

oM = 1./SPEED

CLMAX = 0.7722 + 0.3384 * OM +1.1648 * OM*OM -0.8215 % OM*#3
cML = 1, - CNAN4B

IF(CML.LT.0.0 ) CHML = 0.0

CLMAX = CLMAX - 0.048 % CM1

AMAX = 6B8.5429 -177.2327 * OM +461.9204 *OM*OM

~629.4522 * OM%%3 #$321.4001 * CMx*x4

AMAX = AMAX +15.8074 -3.0001%CNAG4B ~12.8073*CNAC4B**2
IF( CLMAX.GT.1.25 } CLMAX = 1.25
IF( AMAX.GT.54.5 ) AMAX = 54.5

156

«0643)*COS(SHPQC) ) %*2

R1T3041
R1T3042
R1T3043
R1T 3044
R1T 3045
R1T3046
R1T3047
R1T 3048
R1T 3049
R173050
R1T3051
R173052
R1T 3053
R1T3054
R1T 3055
R1T 3056
R1T 3057
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R1T3059
R1T 3060
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R1T 3062
R1T3063
R1T 3064
R1T3065
R1T73066
R1T3067
R1T 3068
R1T 3069
R1T3070
R1T3071
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RIT 3075
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R1T 3077
RIT3078
R1T 3079
R1T 3080
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R1T 3083
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R1T3093
RIT3094
R1T 3095
R1T 3096
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GO TN 300 R1T 3097

30 CONTINUE R1Y3098
R1T 2099
CLMAX = 0.0 R1T 3100
NI = Al(234) R1T 3101
cY = AMAP(NI) * TOC R1T3102-'
CALL LNTP(TR, Cl, XTR, YCly 6, 4) - R1T 3103
CALL LNTP(TR, C2, XTR, YC2y 6, 4) R1T 3104
R1T 3105
CICOS = {Cl + l.) * COS¢{SWPLF) R1T 3106
ARUP = 4,/C1COS R1T 3107
ARLO = 3,./ClCOS R1T 3108
.. R1T 3109
R1T3110
XMT = XTINI) RIT3111
IF{ XMT.LT.0s3 )} XMT = 0.3 R1T 3112
IF({ XMT.GT.0.45) XMT = 0.45 R1T 3113
IFl AR.LE.ARLO ) GO TO 200 R1T31l14
R1T3115
CIMAXB = DLNT(DY, XMT, XOV¥l, YXMT, ZCIMAX, 9y 4, 9y 2,2) R1T 3116
FOC = 5.500 * CLD R1T3117
DC1MAX = DLNT(DY, FOC, XDY2, YFOC, ZDCLM, 8, 6, 8, 2,2) R1T 3118
IF{ XMT.GE.0.35 )} DCIMAX = DLNT(DY,FOC,XDY2+YFQC,220C1M,8,6,8+2,2)R1T 3119
R1T 3120
RNCB = ALOGLlO(RNOFT * CB) RIT 3121
CALL LNTP(RNCBy Fly XFl, YF ; 7, 2) R1T3122
CALL LNTPIRNCB, F2, XFl., YF., Ty 2) R1T 3123
DCIRN = FL + F2 * DY RIT 3124
R1T 3125
CIMAX = CIMAXB + DCIMAX ¢+ DCI1RN R1T 3126
RIT3127
SWEEP = SWPLE * 57.2956 RLT 3128
100 CALL UNTPR(SWEEP, A, XSWP, YA, 4, 4) R1T 3129
CALL LNTP(SWEFP, B, XSWP, YBy 4, &) R1T 3130
R1Y3131
OYM14 = DY - l.4& R1T 3132
IF( DYML4.LT.0.D ) DYMl4 = 0.0 R1T3133
IF( DYaGT.2.5 ) DYM14 = 1.1 K1T3134
R1T3135
CLMOCY = A -~ B * CYML4 R1T3136
CLMAX = CLMOC1l * C1MAX R1T3137
R1Y 3138
C = DLNT(DY, SPEED, XDY, XM, CTAB, 8y 44 84 2,2) R1T 3139
o = DULNT{DY, SPEFD, KDYs XM, DTAB, 8,y %4 8, 2,2} R1T 3140
R1T3141 X
DCLMAX = C + (D - C) * SWEEP/60. R1T 3142 i
CLMAX = CLMAX + DCLMAX R1T 3143 i
R1T 3144 ;
120 DAMAX = DLNT(SWEEP, DY, XSP, YDY, FDA, B, 6, 8, 2,2} R1T 3145
AMAX = CLMAX/CLAW +ALD +DAMAX R1T 3146
cLS = CLA * (AMAX — 2.%DAMAX - ALO) R1T3147
GO TO 300 R1T314%8
RLT 3149
LOW ASPECT RATIO METHOD P{T 3150
. R1T 3151 1
200 CONTINUF RLT3152

157




SO

C

R1T3153
ABFTA = AR/SQRT(1l. — SPEED * SPEED) R1T3154
XCUM ABETA * C1COS R1T3155
[F( XMToLEeDe35.0R.XCLMeGE«2.0 } CLMXB = DLNTUXCLM, DY, XXCLM, R1T 3156

] YYDY, FCLMX, 13, 6, 13, 2,2) R1T 3157
TF({ XMTeGT40a35.ANDeXCLML.LY.2.0 ) CLMXB = ODLNT(XCLM, DY, XXXCLM, RLT3158
t YYDY, FCLMXX, 9y &6, 9, 2,2) ]1T3159
R173160
C2TAN = (C2 + 1.) * 4F * TAN(SWPLE) R1T3161
DCLMX = DLNT(C2TAN, SPEED, XXC2, YYMACH; FDCLMX, 9y S¢ 9, 242) R1T 3162
R1T3163
CLMAX = CLMXB + DCLMX R1T 3164
AST = AR % COS{SWPLE) * (l.+ %.0 * TR*TR) R1T3165
AMAXE = 35,0 ’ R1T3166
150 XCLM.GY 0.9 ) AMAXB = 49.8473 —20.6922%XCLM 5,06 74*XCLM*Z  RIT3167
1 ~0.42T9%XCLM**3 R1T 3168
IFE¢ XCLM.GT.3.6 ) AMAXS = 21.0 R1T 3169
IF{ C2TAN.LE.%e5 ) DLM = DULNT(C2TAN,AST, XC2, YAST,FDAM,6,9+6:4,2)R1T3LT0
[F{ C2TAN.GT.4.5 ! DAM = DLNT{(C2TAN,SPEED JXCTyYM,FDAM2,6,5,6,4,2) R1T3171
R1T3L72
AMAX = BAMAXB + JAM RIT3I173
R1TY3174
300 CONTINUE R1T3175
TAIL CONTRIBUTION TU CLMAX kKN R1T3176
RIT3177
DEL = CLAT * 57.3 * SIN(AMAX/57.3) * COSUAMAX/57.3)%%2 R1T3178
CLMAX = (CLMAX ¢ DEL R1T3179
R1T3180

IFl KPRINT{16).EQ.1 } WRITE(6,1000) CLPB, CLDB, ABRKO, ABRK, R1T 3181 1
1 XMM, DYO, DCLPB, TRANS, BETAC, DY, Cl, C2, AMAX, ARUP,R1T3182
2 ARLO ¢ XMT,C1MAXB,0CLMAX yCLMOCE yDCLMAX 4 DEL RIT3183
3 XCLH, CLMXB, C2TAN, DC'.MX, CLMAX, DCLRA, RNCB R1T3184
10U FGRMATE10X,*CLBRK DUMP* /(1X, TF15.5} )} R1T3185
RIT3186
RETURN R1T3187
END R1T3188

CC = 00204
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SUBROUT INE CDL1{SPEED, RNCFY, FK, DELCL, PRIMEK, AKD, AKB) R1T3190

R1T3191

COMPUTES DRAG DUE TO LIFT CONSTANTS R1T3192

R1T3193

COMMON /BLKAOL/ NBODYS, NNACS, NSURFS; NHT, NVT, ISWP, NPNLS R1T 3194

R1V 3195

COMMON /BLKAQ2/ SREF, Al(223), CBAR(10), TW{10), CAM(10), TOC(1lO),RIT3196

1 A2{(12}y CONCL, A3(25), YW(1l1l), A4(120) R1T 3197
R1T 3198

COMMON /BLKGOL/ Gl(44), DOR, TOCW: CLD, R1T 3199

1 6G3(12)y XLESW(10), G&4(10), AR, TRy SPLAN,CH, R1T7 3200
2 G5(18), SWPQC, SWPLE, G6(1l1), CBARZ, CLDS, R1T 3201
3 67183) R173202
R1T3203

CNOMMON /BLKBD1/ XSWPL{1ll1l), YRMIN(11) R1T 3204

R1T 3205

COMMON /BLKBD2 / AA(22), 8B(22), CCL22), DD(22}, XT(22) R1T3206

CNMMON /BLKA L6/ XSWPLT). YTR(4), FEP3I5(T744), FEPT(T44), R1T3207

1 XCLDB(T)y YAKBLT) R1T3208
R1T 3209

COMMON /8LKCOL/ C1(100} R1T 3210

R1T3211

COMMON /BLKPRT/ KPRINTIS50} R1T 3212

R1T3213

OIMENSION DCURV(13), RCURVI(13), XRN(9), YDRTL1{(9), YDRT21(9) R1T 3214

R1T3215

DATA DCURV /7 244 fHey Gey 10ey 20ey 30cy 40etr 50e7 60a., R1T 3216

1 80.¢ 100.y 130.y 200./, R1T 3217
2 RCURV / 041740379 0,48¢0.6+0.7340.782+0.814+0.83,0.84, R1T 3218
3 08559 0.865,0.874,0.874 / R1T 3219
DATA XRN / 0.1 5.' 7.1 10'! 20-' ‘Oo.l lOO.v 300-' 600- /' RlTjZdu

1 YDRTY / «074.07y.05,.025, 5%0.0 /, R17 3221
2 YDRTZ / .l75'-l75!l165'.12"057103'-015'.005'0.0 / RlTBZZZ
R1T 3223

R1T 3224

CiM = CL{L17) * 57.29576 * SREF/SPLAN R1T 3225

BO2X = YW{1+NPNLS) — YWI1) R1T3226

FKL1 = 0.0 R1T3227

DcL1l = 0.0 R1T3228

FKL 2 = 0.0 R1T 3229

DCL 2 = 0.0 R1T 3230

CLMO = CLM R1T3231

cLm2 = CI(TT7) * 57,29578 * SREF/SPLAN R1T3232

RBAR = 0.0 R1T32313

RIT3234%

cLDnA = Cl(64) R1T 3235

CALL LNTP{CLDBs AKB, XCLDB, YAKB, 7, 2} R1T 3236

FAKR = l.24 -.04 * RNOFT * (B * l,0F-6 R1T3237

IF.  +KBelLY.1.0 ) FAKB = 1.0 R1T 3238

AxB = FAKB * AKB * SREF/SPLAN R1T3239

R1T3240

B = ~lefl +1.442%TR ~1.26%TR*%2 +,5284TR**3 RiT 3241

C = QeTh25 ~12497T¢¥TR +1.G4T0%TR* %2 —,6909*%TR**3 R1T 3242

EQ = 1.0 + B8 % DOB + C % DOB**2 R17 3243

R1T 3244

FMACH = SPEED R1T 3245

o e e i Sl




FMCRO = Cl(T72) R1T3246
FML 1 = C1(73) R1IT3247
FML 2 = C1{74) R1T 3248
IFl FMACH.GT.FMCR( } FMACH = FMCRO R1T3249
IF{ SPEEDCGF «FMCROLANDL.SPEED.LT.FML2 )} CLMO= C1(76) * R1T3250
1 57.29578 * SREF/SPLAN R1T3251
IF{ SPEED.GT.1.0 ) CALL ADCL{SPEED, CLOPT) R1T3252
IF{ SPEED.LT.FML2 )} CALL ADCL{FMACH, CLOPT) R1T 3253
C R1T 3254
NI = TW(Ll) RLY 2255
0O 100 I = 1,4 NPNLS R1T3256
g C k173257
TC = TOC(I) R1T 3258
RLEOC = AAINI} +BBINI)XTOC(I) +CCINI)®TOC(I}**2 R1T3259
1 ¢OD(INI)*TOC(T)*%x3 R1T3260
IF( NI.EQ.8 ) RLEGC = 0.88216 * TOC(I)*%],606 R1T3261
RLF = RLEOC * CBAKRI(I) RLY3262
K IF(U ISWP.EQ.0.O0R.I,NE.NPNLS ) GU TO 90 RLT3263
RLEOC = AA(NI) +BBINI)*TOCS + CCINI)I*TOCS**2 + DDINI}*TUCS#**3 R1T3204
IF{ NV.EQ.8 ) RLEOC = 0.8£216 * TOCS**]1.606 R1T3265
RLF = RLEOC *= CBARZ2 R1T3266
TC = TOCS R1T3267
C R1T 3248
90 CONTINUE R1T 3269
C R1T3270
RNLER = RLFE * RNOFT/10.0%%*3 RIT3271
COTANS = 5.0 - 64511 * XLESHW(I) R1T3272
IF({ SWPLE.GT,.0.3% ) COTANS = 1./TANUXLESWII) L R1T3273
¢ R1T3274
OMEGA = RNLER *= COTANS * SQRT{1l. - (FMACH * COS(XLESW(I)))**2 ) R1T3275
CALL LNTP(OMEGA, RT, OCURV, RCURV, 13, 2) R1T3276
CALL UNTPUXLFSW{I),RMIN,XSWPL 4 YRMIN, 11, 2]} RIT3277
IF{RTLLT.RMIN } RT = RMIN R1T3278
DRT = 0.0 R1T 3279
C R113280
CALL LNTP(RNLER, DRT1l, XRN, YDRT1,9,2) R1T3281
CALL LNTYP(RNLER, DRT2, XRN, YDRT2,9,2)} R1T3282
IF( TC.GT.0.03 ) DRY = DRTL * (T1C - 0.03)/70.03 R1T 3283
IF{ TC.GT+0.06 ) DRT = DRTl + DRT2 * (TC - 0.06)/0.06 R1T 3284
RT = RT + DRT R1T 3285
C R1T 3286
RI = RT 4#{0.824 —RT) *(CLD + CONCL) /0.6 R1T3287
C R1T73288 ;
IFIRTI GV 40.874 } RT = 0.874 R173249
C R1T73290
- ARAR - RABAR + RI * {YW{I#l} — VYR{I}}/BO2X R1T3291
100 CONTINUE R1T3292
C R1T 3,93
AT = AR * TR/COS(SWPLE) R1T 3294
DELR = 0.0482%AT —0.011C2%AT*%2 +0.00L197*AT*%3 R1T3295
1 —0.00004833%AT*¥ 4 R1T 3296
C RLT3297
R = RBAR + DELR A1T32%8
c R1T 3299
FK = ((1.~R)/CLMO +R/(3.14159%AR*EQ)) * SREF/S5PLAN RYT13300
C R1T3301
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E = le/(3,14159 * AR * FK} % SREF/SPLAN R1T 3302
DELCL = CLOPT * (l.-F} R1T3303
PRIMFK = 0.518/SQRT(AR]) R1T7 3304
C R173305
SWPC4 = SWPQC * 57.29578 R1T3306
IF( SWPC4.GT.60.0 ) SWPC4& = 60.0 R1T 3307
EP35 = DLNT{SWPC4» TRy XSWP, YTR, FEP3S, Ts 44 Ty 2+2) R1T 3308
£Ep7 = DULNT(SWPC4y» TRy XSWPy YTR, FEPT, 74 4y Ty 2,2} R173309
- IF( ARJLE.3.5 ) EP = 1. - {l.-EP35) * AR/3.5S R1T3310
IF( AR.GT.3.5 ) EP = EP35 + (EP7 - EP35)%[{AR=-3,5)/3.5 R1T 3311
c RLT3312
EPP = EP * (1.,-DDOB*%2) R1T3313
AKD = le/(3.14159 % AR * EPP) * SREF/SPLAN R1T3314
r RIT3315
c R1T3316
RD = R R1T3317
H z 1.1 R1T 3318
ARTANS = AR * TAN(SWPLE) R1T3319
IF( ARTANS.GVT.3.5 )} H = 1.1 # O.1%{ARTANS ~ 3.5) R1T 3320
IF{ SPEED<GE.10 ) PRIMEK = H/CLM * SREF/SPLAN R1T3321
C R1T3322
IF{ SPEED.LELFMLZ2 ) GO YO 200 R1T 3323
INDM = 12. * (COS(SAPLE}**1,6) * (SPEED-FMCRD) R1T 3324
FNOM = 1./(1. + ZINDM + ZINDM%%2}) RLT 3325
v R = RO * FNDM R1T 3326
. ‘ FK = ({1a~R)}/CLM +R/(3.14159*AR*ED)) * SREF/SPLAN R1T3327
DELCL = CLOPT R1T 3328
G R17 3329
GO TN 500 RLIT 3330
& r R1T 3331
200 CALL KGIN(CLDB, FK, DELCL, SPEED, FKL1l, DCL1) R1T 3332
IF( SPEED.LE.FML1 ) GN TO 500 R1T3333
c DRAG POLAR IS CALCULATEG BY LINFAR INTERPOLATICN BETWEEN THE R1IT3334
( LIMITS FML1 AND FML2. RLT3335
¢ R1T 3336
INDM = 12« * (COSISWPLF)*%1,4) * (FML2 - FMCRO) RIT3337
FNDM = 1./(le + ZNDM + ZNDM%%2) R1T 3338
RL2 = RD * FNDM R1T 2339
FKL?2 = ((1.~RL2)/CLM2 + RL2/(3.14159%AR¥EQ)} * SREF/SPLAN R1T 3340
CALL ADCLIFML2, DCL2) R1T3341
c RIT3342
CALL KGIN(D.S50, FK, DELCL, FMLY1, FKLl, DCLL) R1T 3343
r R1T3344
FK = FKL1 + (FKL2-FKL1I*{SPEED-FMLL)/(FML2-FMLL) R1T3345
DEICL = OCL1 + (DCL2-DGL1)*(SPEED-FMLL)/(FMLZ-FMLL1) R1T 3346
¢ R1T 3347
- 500 IF{ KPRINT{Z22)1.EQ.0 )} RETURN R1T 3348
WRITF(f T000) SPEFD, FMACH, FK, DELCL,» PRIMEK, AKD, AKSB, R1T 3349
1 (LDB, CLM, SREF, SPLAN, FMCRO, FMLL, FML2, R1T3350
2 RLEyRNLER, OMFGA yRyRBAR,RT yCLDyCONCLyE+ARySHPC4, R1T 3351
3 FPy DOB, SWPLF, FKLls DCL1, FKL2, DCLZ,RHINM R1T3352
4 v (TOC{I}y, CBAR(I)y XLESWI(I), YW(I), I = 1,NPNLS),RIT3353
5 YW{ 1 +NPNLS) R1T 3354
c R1T 3355
1000 FORMAT(5Xy, *CDL1 DUMP* /11X, 7F15.45) ) R1T 3356
; RETURN

R1T3357
161
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SUBRNUTINE ADCL(SPEED, CLOPT)
POLAR AXIS DISPLACEMENT
COMMON /BLKAO2/ SREF, A1(432)

COMMON /BLKGOL/ Gl(46)y CLD,y SEXW, G2(33), SPLAN, G3(20),
ESWLE. G4(97)

CONCL = Al1(276)

CLOPT = 0.0
IF (SPEED .GE. 1.0) GO TO 10
FNC = 0.06 * CLD

JF{ CLDeGTe0e0 ) CLOPT = —.001 #16.934%F0C -216.269T%F0C%*2
+1781.3562%NC**3
IF{ CONCLoGT+0«0)CLOPT = CLOPY -.0017 «1.1334%CONCL
=1 B49B*CONCL*%2 +1.0G605%CONCL*3
IFl Al{234).EQ.8. ) CLOPT = 0.51951 * CLD*%0.75
GO Y0 20

BETAT = 10.

1F( ESWLE.GT.0.,0 ) BFTAT = SQRTISPEED#%2 ~1.)/TANIESWLE)
DELCL = CLD * (0,25 - 0.225 * BETAT )

IFl BETAT.GEL1.11 ) DELCL = 0.0

CLAOPT = DELCL

CLOPY = CLOPT *= SPLAN/SREF
RETURN
END

R173360
R1T 3361
R1T3362
R1T 3363
R1T 3304
R173365
R1T3366
RL1T 3367
R1T3368
R1T 3369
R17 3370
R173371
R1T3372
R1T 3373
R1T3374
R1T 3375
R1T7 3376
R1Y3377
R1T3378
R1T3379
R1T 3380
R1T 3381
R1T 3382
R1T 3383
R17 3384
R1T7 3385
R1T 3386
R1T 3387
R1T 3368
R1T733489
R1T 3390

CC = 00031

163

e e o — s &




SUBROUTINE KGIN(CLDBy AKIN,DECLIN,SPEED, AKOUT,DCLOUT}

c
C COMPUTES POLAR USING LEAST-SQUARES CURVE FIT
C
COMMON /BLXPRT/ KPRINT(50)
DIMENSION CL(1L1), CDL(11), SA(12}, RE(1ll)}
c
ocL = CLCA/10.0
CLIL) = 0.0
c
DO 20 1 =1, 11
IFL T.NE.L ) CLUIY = CLUI-1) + DCL
cLx = CLUI)
C
CALL CODR1LICLXy SPCED,s CODR}
c
IF( I.EQ.1 ) CDRD = CDR
DCDR = CDR - CDRO
c
40 COLIT) = AKIN * (CLUI) - DECLIN)**2 + DCDR
20 CONTINUE
c
CALL PLSQ(CL,CDL+7+2)SAyOsEMAX,ERMS,EMEQ)
C
AKOUT = SA(1)
DCLOUT = -SA(2)/(2.0 % AKOUT )
ERR = “A(3) - AKOUT * DCLOUT##*2
C
IF( ABS{ERR).LT.0.001.0R.KPRINT(14).EQ.0 ) GO 7O 30
c
WRITE (6,1000) SPEED,ERR,AKOUT,DCLOUT,
1 AKIN, DECLIN, ( CLC(I)y CDL(ID, I = 1,7 )
1000 FORMAT(10X *KGIN® S5X,kMACH =%F8.5,2X*ERR =%FHB.5¢2Xy4FB.5,/
1 Xy 4F8.5 )
c
30 RETURN
END

cc

le64

R1T3392
R1T3393
R17339+¢
R17T3395
R173396
R1T3397
R173398
R1T3399
R173400
R173401
R 173402
R1734013
R1T3404
R 1T 3405
R1T3406
R1T3407
R1T3408
R1T3409
R1T3410
R1T 3411
R1T3412
R1T3413
R1T3414
R1T3415
R1T3416
R1T3417
R1T3418
R1T 3419
R1T3420
R1T3421
R1T3422
R173423
R1T3424
R173425
R1T3426
R1T 3427
R1T73428
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SUBROUTINE COLZ2(SPFED, CL, AEROK,

COMPUTES DRAG DUE TO LIFY
CCMMON /BLKPRT/ KPRINT(S50)
COMMON /BLKCOL/ C1(100)
cLee = Cl{63}

cLoB = Clle4)

CONT INUE
coL = AEROK * (CL ~ DELCL)1¥%2
IF{ CL.LE.CLPB ) GO TO 500

DRAG DUE TO LIFT AROVE POLAR BREAK

DELCL, PRIMEK,

CoL = CDL + PRIMEK * {CL - CLPB)*%2

IF( CL.LE.CLDB ) 60 TN 500

DRAG DUE TO LIFT ABOVE DRAG BREAK

TF( SPEED.GE.1«0 ) GD TN 410

COPCB = AEROK * (CLDB -~ DELCL)#%2
+ PRIMEK * (CLDB -~ CLPB)*=*2

ocos = AKB * (7L - CLOB)* %2

oengp = DCOB ¢+ 0.08 * SQRT(DCDAB)

(CLDB)

- AKD * CLDB*=%2

coL = CDPO + DCDB + AKD * CL*%2

IF{ SPEFD.LT.1l.0 ) GO TO 500
COMY INUE

CoL = (AEROK - PRIMEK) = (CLPB - DELCL)*%2
+ PRIMEK * (CL - DELCL)*%2

CONT INUE
IF{ KPRINT(14).1LE.O0 } GO TG 50

WRITZ(6,1000) SPEED, CL, CDL, AFROK, DELCL,

CLOB, AKD, AKB
KPRINT{14) = KPRINT(14) - 1
CONT INUE

RETURN
1000 FORMAT (10X, *COL2 DUMP*/{L1X, TF15.5 ) }
END
165

PRIMEK ,

AKD,

AKB, CODL)
cuea,
cC 00047

R173430
RIT3431
RIT3632
R1T 3433
R1T 3434
R1T 3435
R1T 3436
R1T 3437
R1T 3438
R1T 3439
R1T 3440
R1T 3441
RIT 3442
R1T 3443
R1T 3444
R1T 3445
R1T 3446
R1T 3447
R1T 3448
R1T 3449
R1T 3450
R1T 3451
R1T 3452
R1T 3453
RLT 3454
RLT 3455
R1T 3496
R1Y 3457
RLT 3498
R1T 3459
R1T 34 60
RIT3461
R1T 3462
RIT 3463
R1T 34 64
R1T 3465
R1T 3466
RLT 3667
RLT 3463
R1T 3469
R1T3470
R1T34T1
R1T3472
R113473
R1T 3474
R1T 3475
R1T34f6
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SUBROUTINE AERA(SPFED, CL, ALPHA}

CALCULATES ANGLE OF ATTACK

COMMON /BLKCOL/ CL(100)

COMMON /BLKGO1/ Gl(44), DOBy, YOC, CLDs SEXW, SWPMC,
G2(30)y ARy, TR, SPLAN, G3{6), YIX, YOX,

51Xy SOXy ARI, "4(4)y SWLEL,» G5(3), SWPQC,
SWPLE, SWPTE., G6(96)

WA -

COMMON /BLKAD2/ SREF, Al(432)

COMMON /7 BLKPRT/ KPRINT(50)

COMMON /7BLKAQOL/ NBODYS. NNACS, NSURFS, NHT, NVT, [SWP, NPNLS
CNOMMON /BLKT22/ XIN13{10), YINL3(T), ZOUTL3(10,7}, ZOUT14(10,7)
COMMNN /BLKMX2/ XSWP(8), YDY(6}, FDAlE,6), XABl6}, YCOLB},

1 FKVOFM{ 6,8), XANGL10), YRYOC(T), FRA(LO,7)
COMMON /BLKMX6/ XX{12}, XY(T), XF(12,7)

DIMENSION CLTAB(13), AYAR(13)
EQUIVALENCFE (CLA "' (17)), (ALO,CL(LB}), (CLAW,CL(54)),

1 (CL ‘1o4))y (CLMAX,CL(65)), (AMAX,CLIOT}),
Z {DAMA,,_1(68) ),y (DEL,CL{69))}, (CLS,CLC(TON),
3 (ARLD,LCL(T1)), (COL,CLiO))

SHEFP=SHPLF*57.29578
KPRT = KPRINT(17)

CLVM1 = 0.0

ALPHA = CL/CLA + ALOD

IF{ SPEFD.GT41.0 ) RETURN

IFL NPNLS.GY.l ) GM TO 290

IFU AR.LELARLO ) GO YO 100

CONTY INUF

IF{ KPRT.GT.0 ) WRITE(6,1000) CL, ALPHA, AR, ARLO, CLMAX, CLS,
1 DAMAX, CLA, ALO

IFL CLLLE.CLS ) GO TO 200

HIGH ASPECT RATIO LIFT METHOD *kx
DA = 0.0

DCL = CLMAX - CLS

ra = {{CL - CL3)/DCL¥**2 * DAMAX
ALPHA = ALPHA + DA

IF( CL.LE.CLMAX } GO T0x 200
ALPHA = ALPHA ¢ 5.0
TF{ ALPHA.GT.90.0 ) ALPHA = 90.0

GO 10 200

100 CONTINUF
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iale el

LOW ASPECTY RATIO LIFT METHOD Rk k R1T3534

R1T3535
AS 2 0,0 R1T 3536
4 = 2, % COS{SWPMC) / AR R1T3537
HOB = (AMAX - AS)/114.6 /AR ¥ le5 * (TR #TR®¥2) /(L. +TR+#TR**2)R1T3538
XEP = 1.0014 ~1.969%H0B #3,0021*%H0B**2 -2 _00T2%HOB%=%) R1T73539
DCLEP = (Z ¢ SQRT(1.4+ Z%#%2))/(MEP*Z + SQRT{l. +(XEPXZ)}*%2)) R1T73540
DCLPA = (DCLEP -1.) * CLAW * 57.3 R1T3541
CLPA = CLA *x 57,3 R1T 3542
ocLn = - CLA ¥ ALG R173543
CLVMY = CLMAX - CLPA * SIN{AMAX/S5T7.3) * COS(AMAX/5T.3)%%2 ~DCLO R1T3544
CLVYM2 = CLVML -~ DCLPA % SIN{AMAX/57.3) #* COS(AMAX/S5T.3)%%2 R1T73545
IF{ CLVML.LF.0.0 ) DAMAX = AMAX - CLMAX/CLA - ALD R1T 3546
IF{ CLVMl.LE.0.0 ) CLS = CLA * LAMAX — 2.%DAMAX - ALOD) R1T3547
IF{ CLVYM1.LELD0.0 ) GO TO 20 R1T3548
RL1T 3549
co = TAN(SWPTE)}/TAN(SWPLE) R1T 3550
AETA = SQRT{l. ~ SPEED%*%?) R1T3551
ABETA = 4,0/TAN(SWPLE) /(1l.-CO) * BETA R1T 3552
TOCR = T0OC R1T 3553
IF(C AL(234).6Qe9 ) TOCR = 0,0 P1T 3554
R1T 3555
110 CLVOFM - DLNT(ABETA, CN, XAB, YCO, FKVOFM, 6,8:642,2) R1T 3556
152 = TAN(SHPLE)*%2 R1Y 3557
FM™ =z SQRT((Lle + TS2)Y/(BETA®%®2 + TS2)) R1T 34558
CLVA = LLVOFM * FM % SEXW/SREF R1T3559
R1T 3560
ATABIL)= 0.0 R1T 3561
DN 120 1 = 1, 13 R1T 3562
IF(L T1<GT.1 ) ATAB(I, = ATAB(I-1) + 3.0 R1T 3563
ANG = ATAB(I)* 0.01745 R1T 3564
pCcLP = (0.0 R1IT356%
IF({ ATAB(I}.LE.AS ) GO TO 115 R1T 3566
R1T 3567
TIP VORTEX EFFECT R1T 3568
R1T 3569
HNB = (ATAB(I} -AS)/114.6 /AR *1.5 *{TR+TR®TR)/{1.+TR+TR*TR) RIT3570
XEP = 1.0014 -1.969%H0B +3,002 L*HOB*%2 -2 ,00T2%HOR**3 R1T3571
IF( HOB.LEL.OLD ) XFP = 1.0 R1T3572
DCLEP = (7 +SUORT(Lla4I%Z))/IXFEP%Z + SQRT(l.+ [XEPkZ)%%2)}) R1T 35173
DCLPA = (DCLFP —1.) * CLAW * 57.3 RIT 3574
pDCLP = DCLPA = SIN(ANG) RLIT357%
115 CONTY INUF RLT3576
LEANDING FNDGE EFFECT (RA) R1T3577
RA = DUNTU{ANG, TOCR, XANG, YRTOL, FR&, 10; 7, lO0; 2.2) R1T3578
R1T3S79 j
VNRTFEX BREAKDOWN EFFECY (FVL) R1T 3580
X = AR R1T7 3581 1
FvL = 0.0 R1T 3582 :
IF({ XalLT23.37 ) FVL = DLNTUXsANGy XXy XY, XFy 12y 7,y 12, 4,2) R1T3583
R1T 3584 ;
cLv = {le~RA) * FVL * CLVA * SIN(ANG)*%2 = COS(ANG}) R1T 3585
IF{ CLV.GT.CLVMZ ) CLV = CLVM2 R1T3584
cLp = CLPA & SIN(ANG} * COS{ANG)*%2 RIT3587
CLTAB(I) = DCLD + CLV + CLP & DCLP R1T 3588
IF{ KPRINTI17)FQ.2,ANDeT.FQuel )} WRITE(G,1002) R1T3589
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)

SO OMND

10 KPRINT(1T7)EQe2 ) WRITF(64100L1) CLTAB(I), ATABL(I),y RA,

1 CLPy CLVy DCLP
120 CONTINUE
[F{ KPRT4GT.0 ) WREITE(6,1003) CL, ALPHA, AR, ARLO, I, HOB, DCLPA,
1 CLPA, DCLO, CLVM1l, CLVM2, TOCR, CLVA, RA, FVL,
2 ANG

125 IF( CLVMl.LF.0.0 ) GO YO 20
130 CALL LNTP(CL, ALPHA, CLTAB, ATAB, 13, 4)

GN 10 200
CALCULATES ANGLE OF ATTACK AT HIGH LIFYT BY MCDIFIED
WINSTAN METHOD.

290 CONTINUE
300 BETA = SQRT(l. - SPEED*%2)

BETAN = BETA % TAN(SWLEI)

A = DLNV{HETAN,SWEEP, XINL3,YINL3,Z0UT13, 10,7+10, 2,2}
EN = DLNT{(BETAN,SWEFP, XINL13,YIN13,20UTl4, 10,7,10, 2,2}
ACLARYU = CLDB/CLA ¢ ALD

EBRK = YIX/Z{YIX + YOX)

cLe = A * ACLARU**FN * EBRK/ARI * CLAW * 57.29578

310 IF( CL.LE.CLDB ) GO TO 200
cLY = (LB +« CL - CLDB
ALPHA = [CLT % ARI/(A * CLAW * 57.,29578 * EBRK))**{1./EN)

IF( KPRT,GT7.0 ) WRITE(6,1004) CL, ALPHA, AR, A, EN, ACLARU,
1 EBRKy CLB, CLDBs CLAW

200 CONTINUE
IF{ ALPHA.LT.6.0 ) GO TN 205
coLA = CL * TAN{ALPHA/57.296)
IF( CDLA.LT.CDL § CDL = CDLA
205 RETURN

1000 FORMATI5X, *AERA DUMP HIGH ASPECT RATIO* /(1Xs7F15.5) )
1003 FOR IAT(5X, *AERA DUMP LOW ASPECT RATIO* /{1X,7F15.5) )
1004 FORMAT({5X, *AERA DUMP CRANKED WING* /{1X,yTF15.5) )

1001 FORMATU{SX,*VORTEX LIFT*, 6F15.5)

1002 FORMAT{///75Xs%VORTEX LIFT®, BXy*CL*, 12X *ALPHA®,13X,*R*, 13X,
1

1 CLP%, LLX*CLV*, 11X, *DCLP*, / )
ENTRY AFRAL
400 KPRT = KPRINT(17) - 1
ALPHA = CL/CLA + ALD
IF( SPEED.GT.1.0 ) RFTURN
IF( NPNLS.GT.1 3 GO TO 310
IF( AR.LE.ARLU.AMD.CYVM1.GT.0.0 ) GO TO 125
6o TN 20

{ND

CC = Q0168
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SUBROUTINE AFTCD(ALPHA, CDAFT)

CCMPUTE DRAG INCREMENT DUE TO FUSELAGE UPSWEEP
COMMON /BLKAO2/ Al1(433)

DIMENSION X(6)y, Y(4)y Z(644)

DATA X / '5.' 0.' 5-' 10-' 15-' 20. ’v

Y / Day S5ev 10ey 15 /»
I / 2%0.0, .0l,s 045y 125,y 2By 0.,.00055.013,.054,.142,
*33y 0era0049e0175900659e172¢v0%ly DuyeO0lé,.023,
«085, 215, .53 /
WINC = Al(280)
BFUS = All241)
AB = Al{243)

IF( AB.EQ.0.0 } AB = 1.0
BAMX = Al{65)
SREF = ALLL)

COAFT = 0.0
IF{ BFUS.EQ.0.0 ) RETURN
AFUS = ALPHA = WINC

BMA = BFUS - AFUS

pco = DLNT(BMA, AFUSy XeVYsZly Erés6y 442)
CDAFT = DCD * BAMX/SRFF * AB/l.5

RETURN

END
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SUBR

OUTINE TDRG(ITRIM, SPEED, DCLT, DCCT)

COMPUTES EFFECT OF TRIM

COMMON /BLKAQ2/ A3(280), XLE(Ll1l), A4{142)

COMMON /BLKAO3/ AL1(10), XCG, ZCGy CMAC, A2(T)

COMM

COoMM

neey
ucory

ccocC
XaC
IF¢

ON /BLKGOL/ G1(B2), CB, YB, XB, CRX, G2{22)y XHy OMEGA,
G3(90)

ON /BLKCOLl/ CL,CD+CMsALPHA,C1(6),DHyFK,DELTLyCMO,DCMCLyXACWE,

C2(39)y CLAT, AH, BH, HSTAR, CHy ABREAK, CLDH,
cLe8, CLDB, CLMAX, C3(22), XACS, C4(12)

0]
-0

oW
oo
)

R (XCG — XLFE(1))/CRX
XACWB
CL.GT.CLDB } XAC = XxACWB ¢+ (XACS — XACWR) * ({CL-CLOB)/

(CLMAX~-CLDB) ) *%2

IF{ Cl «+GT.CLMAX ) XAC = XACS

IFd
NCMC
IF (

CLTA
CLwB
XLT

CM

SPEED.GE.L .0 ) XAC = XACWS
L = (CGOCR - XACWB) * CRX/CMAC

ITRIM.EQ.L ) DH = 0.0
IL = CLAT * (ALPHA — H5TAR]) ¢ CLDH * CH
= CL - CLTAIL
= XH *CUOS{OMEGA — ALPHA/57.3) /CMAC
= CMD + (CGOCR — XAC) *CRX/CMAC = CLWB - CLTAIL * XLT

IF( CLOH.FQa0.0.0R.XLT.EQ.0.0 )} GO TC 60

IF(
It

CONT

IF(
neLY

ncor
IFFA

RETU
END

ITRIM.EQ.1 ) DM = CM Z(CLDH * XLT)
[TRIM.EQ.L ) CM = 0.0
INVE
DH.EQ.0.0 ) GO TO 100

= DH*CLOH

= AHADH#%2 4 BH*DH%*{ ALPHA -HSTAR)
LPHA.GT . ABREAK) DCDT = DCDT + CH*DH* (AL PHA—ABRE AK}
RN

CC = 00046

170

R1T 3679
R1T3680
R1T3681
R1T3682
R1T3683
R1T3¢68¢6
R1T 36385
R173686
R173687
R1T3088
R1T3689
R1735690
R1T3691
R1T73692
R173693
R1T36%9%
K17T3695%
R173696
R1T3697
R1T3&98
R173699
R1T3700
R173701
R1Y3702
R1T3703
RIT3T704
R1T3705
R1T3706
R1T3707
R1T3708
RAT 31709
R1T3/1C
R1T3711
R1T3712
R17T3713
RIT3714
R1T3715
R1T3716
RIT3717
R173718
R113719
R1T3720
R173721

ni1yr1za»”n
"nAaYy 2fce

K1Y3723
R1T3724

-




o e XakKal

20

30

SUBROUTINE DMIN{(SPEEDs RNDFTy CDMIN}

MINIMUM DRAG

COMMON /BLKAOLl/ NBODVS, NNACS, NSURFS, NHT, NVT, ISWP, NPNLS
COMMON /BLKAD2/ SREF, A1(103), BASE(10), A2(319)

CNMMON /BLKCOLlY C€1¢18), TCD(5), CDFLS(S), CDOBODI5)s C2(59]),
1 COMISC, C3( 7}

CDFUS(5) = 0.0

cosnp{(s5) = 0.0

FMISC = A2(128)

CALL FDRG(SPEED, RNOFT)

COMISC = (TCD{1l) + TCD(2) + TCD(3)) * FMISC * 0.01
CALL ADJUST (2,0, SPEED, CODMISC)

00 20 I = 1, NBODYS

CALL BDRG(SPEED, BASE(I}), SREF, CODB)
[Fi [.€6Q.1 ) CDFUSES) = Cua

IF{ T.GT.1 ) CDBOD(5) = CDBOD(S) + CDB
CONT INUF

TCD(S) = CDFUS{S) + CDBOOD{(S5)

CALL WDRG(SPEED)

COMIN = TCDC(1l) + TCD(2) + YCD(3) + TCD(4) + TCDIS)
CDMIN = COMIN ¢+ COMISC

KETURN

END
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SUBROUT INE FDRGISPEED, RNOFT) / R1T 3765

\ A c R1T 3756
¢ ¢ THIS SUSROUTINE CALCULATES FRICTICN, FORM, AND INTERFERENCE R1T3767
“c R1T 3768

7 COMMON /BILKAOL/ NBODVS, NNACS, NSURF4, Ni.T, NVT, ISWP, NPNLS R1T 3769
;ﬁi COMMON /BLKAO2/ SREF, AR, TAPR, SWPLE, R1T3770
R 1 BLEN(10), BWID(10), BHGT(10), BAWET(1O0), BG{10}, RI1T3771
t 2 BNO(10), BAMX{10), BABS(10), BLNS(10), BLBT(10), RIT3772
¢ 3 BASE{1N), ELEN(10j, EWID(10), EHGT(I0), R1T3773
4 EAWET{10), EAMX{10), EIN(20)y EXIT(10), ELNS(10)y RIT3I774

' 5 ELBT(10), EQF(103, ENO(1Q), CBAR(10), TW, R1T 3775
o8 5 XLEM, YWW, YB, CRy BO2, BF'JSy FMISCy AB. AFT AW, R1T 3776
A ¢ CAmi10), TOC{10), AWET(L0), SWMT, SPLA&N, CCNCL, R1T37T7
B 7 TWIST, FYWISY, WIMZ, XLE(1l), CRW(Ll), YW(1ll}, RAT 3778

s 8 XPIVOT, YPIVOTY, XAPEX, AFTSW, AFTCB, AFTOC, RIT 3779

5 9 SBAR( 10}, TS(10), SCAM{10), STOCI10), SAWET(10}, RI1T37380

. = 1 SMTSWI10), SHF(10), SWL{10), SWT{10), STAPR{10}, R1T3781
aal 2 SCRCLO)y HTLF. HTY, HTZy HTINC R1T 3782
£ C R1T 3783
S COMMON /BLKCOL/ CL{18), TCD{(S) CDFUS(S), CDBODIS), CONAC(4), R1T3784
S 1 COWINGI4}, CDr {4), CD¥T(4), CDSURF(4), C214T) R1T 3785
P c RIT3786
-3 COMMON ZELKOV3! OV3A{T), 4, OV3B(4) R1T3787
v ( R1T 3788
. COMMON /BLKSUR/ SURI162), TRB(S,10), TRN(5,10), YRUI(5,10), R1T 3789
EAI 1 TRL(S5,10)y TRS(5,190) R1T37%0
P COMMON /BLKGOL/ FRBODI{10), G1(:I0), FRNAC(10), G2(73), RLT 3791
R 1 SWPMY, CBAR2, CLDS, TOCS, SWET, 63{82) RLT3792
z R1T3793

CRITM = C2(19) RLT3794

XTR = 0.0 R1T379%

¢ RIT3796

DO 10 I=1,13 RIT3T9T

TCD(T) = 0.0 RLT3798

CDFUS(I) = 0.0 RiT3799

CCBODI(1) = 0.0 R1T3800

CONACUIY = 0.0 R1T3801

CCAING{T}= 0.0 k173802

COHY(I) = 0.l R1T 3803

COVT{I) = 0.0 R1T 3804

COTURF{E)= 0.0 R173805

10 CONTINUE R1T3806

'y : R1Y3807

5 BONY CONTRIBUTIONS R173808

1€ (NBODYS.EQ.0) GO 0 30 R1T 3309

fiC 20 ! =1,NBODYS R1T3810

o IF{ J.GT.0 ) XYR = YRB(J,I) * BLEN/I) RALT3811
e CALL CFEQ(RNOFT,SPFED,RLEN(I}XTR,COF] R1T3812
L CALL FFACT{1l, FRBOO(I), O, O, 3PEED, 0.0, FF) R1T3813

’ DRAG = CDF*BAKET{I)/SREF RITi814

A 1" (1.-2e1) GO TO 25 R1T73815
. F1 = BO(I1) R1T3816
£ [F{ SPEEL.GT.1.0 ) FI = 1. RLT3817
L CCBAD(1) = CDBOD(1) : DPAG R1T3818
il CORND(23 = CDBOD{2) + DRAG*(FF -1.) R1T3819
G CORTNI3) = CODBOD(3) + DRAG*FF*(FI — l.) R1LY 2820
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25

20

30

35

40

45

50

GO 10O 20

REFUS = RNOFT*BLEN(1)

CALL IFACT(1l, REFUS, CRITM, SPEED, FI)
COFUS(1) = DRAG

CDFUS(2) = DRAG*(FF -1.)

CDFUSI3) = DRAG*(FF)I®(F] ~1.}

CONT INUE

NACELLE CONTRIBUTIONS

JF (NNACS.EQ.0) GO TO 40

DO 35 I =1.,NNACS

IF{ JoGT.0 ) XTR = TRN(J,1) * ELEN(I)

CALL CFEQ(RNOFT,SPEFED.ELEN(1),XTR,CDF)

CALL FFACT(2y FRNAC(I)y Oy O, SPEED, 0.0, FF)
DRAG = COF*EAWET{I)/SREF

FI = EQF{(I)

IF( SPEED.GT.1. ) FI = ],

CDNAC(1) = CONAC{1) + DRAG

CDNAC(2) = CONAC(2) ¢ DRAGH(FF ~-l.)
CONAC(3) = CDNACI 1) + DRAG*FF*(Fl-1.}
CONT INYE

WING CONTRIBUTION

IF (NPNLS.EQ.0) GO TO 50

DD 45 | = 1, NPNLS

IFL JGT.0 ) XTR = TRUGJ,I) * CBAR(I)

CALL CFEQ(RNDFT,SPFED., CBAK(I), XTR, CDFUI
IFU J.GT.0 ) XTR = TRL(J,I) * CBARI])

CALL CFEQIRNOFT,SPEED, CBAR{(TI)s XTR, CDFL)
CDF = 0.5 % (COFU + CDFL)

CALL FFACYV(3, TOC{I)y TW, CAMII)}, SPEED, CRITM, FF)
IF{U 1.%Q.1 ) CALL IFACY{2, SWMT, CRITM, SPEED, FI)
ORAG = COF*ABET(I1)/SREF

TE(Q ISWP L «CeANDLILEQ.NPNLS ) CALL CFEQ(RNOFT,SPEED.CBARZ,
0.0+CDF)

TFE ISWP.GT c0.AND.I.FOLNPNLS ) CALL FFACTI3,TOCS,TheCLDS,
SPEEDCRITMLFF)

IF( ISWP.GT .0 ) CALL IFACY(2, SWPMT, CRITM, SPEED, FI1)

IF{ ISWP.GT.0.AND.I1.EQ.MPNLS )} DRAG = COF & SHWET / SREF

COMING(L)= COWINGIL1: + DRaG

COWINGI2i= COWINGi{Z) + DRAGTIF -1.])
COWING(3)= C(DWING(3) ¢ DRAGVFF&(FI-1.)
CONTINUE

SURFACE CONTRIBUT[OM -

IF (NSURFS.€Q.1) GO v.. &C

NSURF1 = NSURFS - 1

0O 55 I = 1« NSURF1

IFL J.GT.0 ) XTR = TRS{J,I) * SBAR(I)

CALL CFEQ(RNOFT, SPEFD, SBAR(I), XT, COF}

CALL FFACTU(3, STOC(I), TS{I}, SCAMII), SPE-O, 0.0, FF)
CALL IFACTY(3, SMYSW(TI), CRITM, SPEED, FI)

IF( SPEFD.LE.l. } FI = FI * SHF(1)
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200
201

260

270

100

101

102

%5
60

70

DRAG = COF*SAWET(1)/SREF

IF ¢ I. €Q. 1.AND. NHY.GT.0) GO TO 109
IF { NHT.EQ.O0 ) GO TO 2860

IF { 1.EQ.2.AND.NVT.GT.0) GO 1O 101
IF (NVT.EQ.0) GO TO 270

IF { 1.67.2 } GO Y0 102

GO 10 S5

IF { 1.FQ.1.AND.NVT.GT.0) GO TO 101
iF ( NVT.EQ.0 ) G7 TO 102

IF { 1.GT.1 ) GO 1O 102

GO TN 55

COHT (1) = DRAC

COHT (2} = DRAGL*(FF-1.}

COHT(3) = DRAG*FFS(F] - ].)

GO0 v0 200

COVY (1) = DRAG

COVY(2) = DRAG*(FF-1,)

COVT{(3) = DRAG*FF&(F] - ].)
G ¥n 201
COSURF(1) = CDSURF(1) + NRAG

COSURF(2) = COSURF(2)
COSURF(3) = CDSURF(3)
GO YO S5

CONT INUE

CONT INUE

0N 70 1 = |,3

TCD(I) = COFUSZI) ¢ CDBOD(1) + CONAC(I) +CDWING(])

*COHT(I) ¢ COVY(I] + COSURFII)

+

ORAG*(FF~].)
ORAG*FF*{F] -~ 1.,)

+

CONT INUE
RETURN
ENC

174

CC = 00143

R1T 3877
R1T36878
RIT3879
R1T 3880
R1T 3881
R1T 3882
/173883
R1T 3884
R1T 3885
R1T 3886
R173887
R1T 3¢88
RiYT 3889
R1T3890
RiT 3891
R1T 3692
R1T73893
R173894
R1T 3895
R1T 3896
RiIT3897
R1T3898
R173899
R1T 3900
R173901
R173902
R1T3903
R17 3904
R1T 3905
R1T 3906
R1T 3907




[aEaRalsl

10

20

100

200

SUBROUYINE CFECI(RNOFT,ZMACH:CBAR,XTR,CF)

THIS SUBROUTINE CALCULATES THE SKIN FRICTION COEFFICIENT
USING THE WHITE-CHRISTOPH TECHNIQUE.

COMMON /BLKPRY/ KPRINT{50)
CHMMON /BLKAC3/ ROUGHK, Al1(19)

FTURB(X) = T#Fe#2%0,430/(ALOGLO(RNLOX*T**] 6T*F))*¥%2,.56
FLAMIY]) = 1,328%#CFCFIL/SQRTY{Y#RNL)

FPRIMIX) = Q.43¢THFeFo({ (ALOGIO(RNL #XST#2] ,567*F))*¢(-2,56)
~1e11178%(ALOGLO(RNL *X*T*5l,67%F))**{-3,56))

IF( KPRINT(19).GT.0 ) WRITE(64100l) RNOFT,ZMACH,CLARyXTRy ROUGHK
IF{ CBAR,LE.0.0.0R.CBAR,GY,10000.) GO YO 500

IMACH2 = ZIMACH*ZIMACH

T =1.,0/01.0¢+ 0. 1T8%ZMACH2)
F =1.0 ¢ 0.03916%ZMACH2*T
bxNP1l = 0.0

RNCO = 0,0

RANL = RNOFT

IF({ ROUGHK .LE.0.0 )} GO TO S

RNL = RNOFT * CBAR

AKL= 37,587 ¢+ 4.615%IMACH+2.949¢IMACHZ+4,LI2%ZNACH*]IMACHZ
RNCO = AKL*(CBAR®*12./ROUGHK)*%*],0489

IF (RNL.GT.RNCO2 RNL = RNCO

RNL = RNL/CBAR

CONY INUE

CFCFIL = {l.0¢ 0.,1256%ZMACH2)*#*(~-.12]
IF (XTR.LE.O0.C) GD TO 100
OXN = 0.1 * XTR

oe = FPRIMIDXN)

IF {(DP.EQ.G.0) GO YO 200

DXNP1 = DXN - (DXN * FTURB(DXN) - XTR * FLAM(XTR})}/DP
IF { DXNPl.LE.O.0) DXNPLl = 0,5 * DXN

Dx = ABS(DXNP1 - DXNI}

ny = 0.0001*CBAR

IF (OX.LE.DY) GO TO 20

DXN = DXNP1

GG YO 10

xp = DXNP1 + CBAR - XTR e
CF = {XP/TBAR)*FTURBI(XP)

GO Y0 300

CF = FTURBICBAR)

GO YO 3C0

WRITE (6,1000) DXN, RNL
CF = 0,0
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300 CFBAR = FYURB(CBAR) R1T 3965

IF { KPRINT(19).EQ.0) GO YO 400 R1T 3966
WRITE(641003) CF, CFBAR, DXNPLl, CFCFIL, RNL, RNCO R1T 3967
c R1T 3968
400 RETURN R1T 3969
500 CF = 0.0 R1T3970
WRITE(6,1002) CBAR R1T3971
RETURN R1T3972
C R1T3973
1000 FORMAT [ 10X*SUBROUTINE CFEQ WILL NQOT CONVERGE*/ LX,3F15.7 ) R1T 3974
1001 FORMAT(10X,*CFEQ INPUT*, 1PF15.4,0P4F15.7 ) R1T 3975
1002 FORMAT(10X,*CBAR =%,1PE14.5,2X,*0UT OF RANGE IN CFEQs C¥ SET EQUALRLT3I976
1 TO ZERO* 7/ } R1T73977
1003 FORMAT{10X,*CFEQ QUTPUT*®, 4F15.7y 1PZE15.4 ) R1T3978
FND R1T3979

CC = 00071
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SUBROUT INE FFACT(ID,GEQOM, TYP4CLDySPEED sCRITH,FF)

THIS SUBROUTINE CALCULATES FORM FACTORS FOR EACH COMPONENT.,

ITYp = TYP
FF = 1,0
IF (SPEED.GT41.0) GO TO 40

GO YO (10,20,30) ID

FUSELAGE NR BODIES (1D=1)

FR = GEOM

FE = 1.0 v 60./FR**3,0 + 0.0025%FR
GO TO 40

NACELLE (ID=2)

FR = GENM

FF = 1.0 + 0.35/FR
GO TOo 490

WING AND SURFACES (1D=3)
TOC = GFOM
TNC2= TOC*TOC

IF (ITYP.LE. /) FF = 1.0 + l.44%T0OC ¢ 2.0%T0OC2
IF (ITYP.EU. 9) FF = 1.0 + 1.2 *TOC + 100.*TOC2*vV0C2

IF (ITYP.GE. 10.AND. ITYP.LE.20) FF = 1a0 + 1,68%TOC ¢3.*TCC2

IF (ITYP.NE. 8) GO TO 40
OELYAM = SPFED - CRITM

IF (DELTAML.GE.D.0) ZK = 0.202
IF (DELTAH.LE.' .2, lK = OUlz

IF (DELTAM.GT.-.2.ANG.DELTAM.LY.0.0) ZK = 0,202 + L89T72+DELTAM

$2.1944%DEL TAM**2 — |, 2340%DEL TAMS*3
FF =ZK*CLD/ e 4+1.44%T0C + 2,0%Y0C2 tl.

RETURN
END
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SUBROUT INE TFACT(ID,PAFRAM,CRI TM,SPEED ,F/ R1T4018

C R1T4019
C YHIS SUBROUTINE CALCULATES INTERFERENCE FACTORS FOR THE R1T4020
c rUSELAGE AND LIFTING SURFACES. R1T4021
c RIT&022
DIMENSION XMACHU{7),REFUS(9), WBR{63) R1T4023
C R1T 4024
DQTA XHACH / °¢25.00‘1006'0.7.0-8’0.85'0.9 /' RU”QOZS
1 REFUS / 34091069200 ¢3000%00+60¢ 9800 ¢200.,100000.7, R1T4026 1
1 WBR / 1e06331c602¢.979169559926,.902,+.867, R1T 4027 J
1 1e0761100367+¢9%6,0972+.942+.92,.384, R1T4028
1 1066+1.059:1.024.996ve5667+.943,.91, K1T4029
1 1¢04%41.049,1.037,1.013,.9688,.968,.939, R1T4030
1 00993,1201851.03241.01541.003,.993,.973, R1T4031
1 0.94070.99241.018,1.01441.014,1.01,1.007, RLT40 "2 1
1 0.932,0.984,5%1.015, RIT40. 3 |
1 0e924+0.57615%1.015¢0.9244+0.976,5%1.015 / R1T40 %
C R1T 4035
FI = 1.0 R1T 4036
[F (SPEED.GT.1.0) GO TO 30 R1T4037 1
¢ R1T4038 }
GO TO (10,20,20) ID R1T4039 ]
C R1T 4040
C FUSCLAGE CORRFLAYION FACTOR (RWB} R1T4041 1
10 PARIO © PARAM/10.,0%*p R1T4042
xXM1 = CRITM - .1 R1T40%3 1
XM = SPEED R1T 4044
IF( XM.GT XMLl ) XM = XM1 R1T4C45
C R1T 4046 ]
Fl = DLNTF( XM, PAR10, XMACH, REFUS, WBRe T¢9¢792+2) K1Y 4047
RWA = FI RLT 4048
€o vO0 30 R1T 4049
C R1T40' Q
C LIFTING SURFACES R1T4OL1
20 A = COS{PLRAM) R1T 4052
IF (A.GEL0.75) RLS = —.9546 ¢ 5.3568%A -4.5389%A%A 4]1,248T%A%%3 R1T 4053 4
IF (AeGT o065, AND AL To0.75) RLS=.9966 -.T752%(.75-A) R1T 4054
IF (A.LE.0.65) RLS = 0.921% R1T 4055 4
& B = SPFED - 0.25% R1T 4056
' IF (BelTo0.0) B=040 RIT4057 }
RLS = RLS —~ ,0015 + ,1818%B — .2756%B%B + 1,0677%84%) R1T40%8
FI = RLS®RWA R1T 4059 i
IF (IN.EQ.3) FI = RLS R1T 4060
c R114061 ;
30 RETURN R1T4Q62 i
E€ND R1T4063 i

€C = 00046 ﬂ

178




[ e ¥ e ¥

(o N}

Mo

ale]

T

SUBRCUTINE WORG(FNACH) R1T4065

RIT4066
COMPUTES TOTAL AIRPLANE WAVE DRAG R1T4067 ,
R1T4068 J
COMMON /BLKAOL/ NBODYS. NNACS, NSURFS, NHT, NVT, ISWP, NPNLS R1T4069 | i
R1T 4070
COMMON /BLKAO2/ SREF, A1(53), BNO(10), RIT40 71 I
1 BAMX(10), BABS(10), BLNS(10), RIT4072
2 BLBTI10), BASEL10), EL(40), EAMXILO), EINIID), RIT4073
3 EXIT(10), ELNSI10)y ELBT(10), EQF(L0), ENO(10)s  RIT40 74 1
. Wl(95), S1(30), STOC(10), $2(30), R1T4075
5 SWLU10)o SWTU10), STAPR{L0), SCR(10), $3(4) RIT4076
R1T 4077
COMMON /BLKGO1/ FRBCD{10),ARS(10),SSEX(10),FRNAC(10), SWPLE, RIT4078 |
1 SNPQC, SWPMC, SWPTE, DOB, TOCW: CLDy SEXW, BL(31),R1T40T9
2 ARs TAPR, SPLAN, GL(20), ESWLEs ESWTE, G2(96) R1T 4080
RIT4081
COMMON /BLKWPD/ WPD(9) R1T4082 i
. R1T4083 i
CONMMNN /BLKBTA/ BETA * R1T 4084 ,
RIT4085
COMMON /BLKCOL/ C1(18), TCOUS), CDFUSI5), CDBOD(S), CONAC(4), R1T4086
1 COWING( &)y CDHT(4), COVT(4), COSURF(4), C2(47) R1T4087 3
R1T4088
R1T4089
TCU(4) = 0.0 R1T 4090
COFUS(4) = 0.0 R1T4091
CDBODI&) = 0.0 RLT 4092
CONAC(4) = 0.0 . R1T4093
COWNING(4)= 0.0 . RIT4094 ,
COHT(4) = 0.0 R1T4095 ;
COVY(4) = 0.0 RIT4095 ;
CDSURF{&)= 0.0 RLT4097 o
R1T4098 }
1F{ FMACH.LE.1.0 ) RETURN RIT4099 P
BETA = SQRT( FMACH&*2 -1.) RIT4100 Co
ALT4101 L
BODY CONTRIBUTIONS R1T4102 o
IF( NBODYS.FQ.0 ) GO TO 100 RIT4103 .
D0 50 I = 1, NBODYS R'T4104 i
RLT4105 Lo
CALL COWN(BAMX(I1), BLNS(I), 0.0, COR1) R1T4106 .
REX = SORT{BABS(1)/3.14159) RIT4107 b
CALL COWT(BAMX(I), SLBT(T), REX, CDW2) R1T4108 ;o
R1T 4109 ;
IFL 1.EQ.1 ) COFUS(4] = (COW1 + CON2) * BAMX(L)/SREF RIT4LL0 :
IF( BNOU1).EQ.0.0 ) BNN(I} = 1.0 RIT4111 i
IF( T.GT.1 ) COBOD(4} - CDBOD(4) + (CONL+COW2) *BAMX (1) /SREF*BNO(I)R1T41 12 s
59 CONJINUE R1T4113 ,
RIT4114 |
NACELLE CUNTRIBUTION RIT4115 i
100 IF{ NNACS.EQ.0 ) GO TO 200 RIT4116 i
RIT4L17 !
DO 120 I =1, NNACS RIT4lia |
RIN = SURTIEIN(T)/3.141593) RIT4119 i
RF X = SQRT(EXTT(1)/3.141593) R1T4120 i
' 179 :

‘
X




150

200

250

260

270

CALL CDWNI(EAMX{I)y ELNS(I)y RIN,

CALL COWN(EAMX{1),

ELBT(I), REX, COW2)

CDNAC(4) = (CDW1 + CDW2) * EAMX(I)/SREF * ENOUI) + CONAC(4)
CONT INUE

WING CONTRIBUTION

WPDI(L)
WPD{(2)
WPD(3)
WPD(&)
WPD(5})
wWPD(&)
WPD(T)
wPD(8)
WPD(9)

AR ¥ (1,-DDB)*%2 * SPLAN/SEXW

TAPR/(1.-DOB*{1.-TAPR))

ESWLE
ESWTE
FMACH
SEXW/SREF
Wil11)
CLo

TOCHW

CALL CDWW(CCW1}
COWING(4) = COWl

IF( NSURFS.LE.l ) GO YO 300

Do 290
1

WPOL(1)}
WPD(2)
WwWPD(3)
wWPD{4)
WPD(6)
WPD(T)
WPD(8)
WPDI3)

J

N NHHNER

= 2, NSURFS
J-1

ARS(1)}
STAPR(IT)
Sui(n)
SWT(I)
SSEX{ 1)/ 3REF
S11o¢1}
S1(20+1)
sToc(1})

CALL COWW(COMW))

It 0 T.EQel.ANDNHT.GT.0 ) CDHT(4)

IF( NHT.CQ.0 ) GO TN 260
IF( 1.EQe2.AND.NVT.GTA0 ) COVT(4)
IF{ NVT.EQ.OC )} GO 7O 270

IF( 1.,GT«2 | CDSUI Fl&) = COSURF(4) + CDWl

GO TO 290

IF( 1.EQeloANDNVT.GTL0 ) CDVTI4) = CDWI

IF( NVY.EQ.0 ) GO TO 280

IF( 1.GT.1 ) CDSURF(4) = CDIURF{4&) & CDHL
GO TN 290

280 CDSURF{4) = COSURF{(4) + CDWI
290 CONTINUF

300
1

TCO(4)

RETURN

COFUS{4) +CDBOD(4) +CDNAC(4) +CDWING(4) +COHT (&%)

+COVT(4) + COSURF({4)
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SURBROUT INE COWMN(AMAX, XLNQOS. RIN, CDW) R1T4L79
»> R1T4180
NOSF WAVE DRAG (B0V)V COMPONENT) RIT4181
RITa182
COMMON /BLKBTA/ BETA R1T 4183
R1T4184
DIMENSION XLODUT)e YBETA(&), FCOW(T,4) R1Y4185
R1IT4186
DATA XLD 7 les 2e¢ 3oy %ee Bos 8oy L2. 7y R1T 4187
YBETA/ 0.0, 0.32y .458, 0.6633 /, RLT4188
FCOW 7 ¢1l6569.0617¢.0373,.0287,.0198,+.0149,.0083, R1T&189
«2376, .1256, 088, .061, .0308, 0177, .0082, RIT 4190
2952y <1667, 1067, 066, .931l, .0175,.0081, RIT4191
e3816, 2010, <1031, +062%,.0297y .0172,.0079 / R1T4L92
R1T4193
COd = 0.0 R1T 4194
IF( AMAX,LE.0.0) GO TO 50 R1T4195
DMAX=SQRT [AMAX/0.785358 ) RIT4196
ELND=XLNIS/DMAX RIT4197
IF(RIN.GT.0.0) GO TO 40 RIT4198
IF( ELODJLE.C.O0 ) GO TO 50 RIT 4199
: R1T 4200
IF( BETA.GE.0.6633 ) GO T 20 R1T4201
R1T 4202
cow = DLNT(ELOD,BETAy XLD, YBETA, FUCOW, Ty&s7» 242} R1T 4203
¢n TO 50 R1T4204
RIT 4205
X = BETA/SQRT(1l.+ FLOD®%Z) RIT 4206
COM = [1e2 ¢ lol5 % X3/(1a & 19 * X) /(le + ELOD®®2) RIT 4207
GO TO 30 R1T4208 i
R1T 4209 i
R1T4210 :

FNR A BOOCY WITH AN OPEN NOSE, SUCH AS A NACUELLE, THE CONTRIBUTION R1T4211
NF THE NOSE YO THE TOTAL BODY WAVE DRAG COEFFICIENT IS COMPUTED ASRLIT4212
INDICATED BELOW. (THE EXPRESSIONS USED FOR OPEN AND CLOSED BODY R1T4213

BOATTAIL CONTRIBUTIONS DO NOT REQUJRE THIS DISTINCTION—-SEE COWT.)RLT4214 1
R1T 4215

SQRTB = SQRT(BETA) R1T4216 {
IF{ SQRTB.LT.0.8L44 ) SQRTB = 0.8144 R1T4217 ;
CDW = ((l.~2.%RIN/DOMAX)/ELOD)**]1,5/5QRB R1T4218 i
. ‘ RIT4219 |

RETURN R1T4220 :
END . R1T 4221 i
€C = 00043 ,
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SUBROUT INE COWT(AMAX, XLAFT, REX, COW)
BOAVTAIL WAVE DRAG (BCDY COMPONENTI)
COMMON /BLKBTA/ BETA

DIMENSION DBOOI 5}, COWBTIS)

COw = 0.0

IFi AMAX.LE.O0.0) RETURN

IF (Xt AFT oLE. 0.0001) RETURN
OMAX=SQORT ( AMAX/ 0. 785358 )
ELND=XL AFT/DMAX

X=BETA/ELOD

Y= Xt X

{=ELOD*ELODD

BOATTAIL WAVE DRAG IS A FUNCTION OF BOATTAIL FINENESS RATIC, BASE
DIAMETER/MAXIMUM DIAMETER,; AND MACH NUMBER. COMPUTE THE BOATTAIL

WAVE DRAG COEFFICIENT AT FOUR ODBOD(I) VALUES AND INTERPGOLATE TO

0300(1)=0.0
COWBT({1l) = (1,165 ~.5112%X =.5372%Y ¢.,3964%X*Y)}/Z
IF{ XaGToala0 ) COWBTI(L) = 0,513/X/Z

0870(21=0.4
COWAT(2) = (1,067 ~1.709%X +1l.66322Y - ,686%X*Y) /I
1Fl XaGTal.0 ) CDWRT{2) = 0.3352/X/Z

DROD(ZL)=0.6
COWBT(3) = (0.73456 ~1.,4618%X +1.5795%Y —.6542%X*Y} /2
IF( XeGTo1l.0 ) COWBT(3) = 0,1980/X/2Z

08ND(4)=0.8
COWBT(4) = (0.2555 -.5008%X +.5024%Y -.2077%X*Y})/2
IF{ XeGTole0 ) COWBT(4) = 0.0694/X/2

CDOWBT(5)=0.0

08NB(S)=1.0

BDOD=2.,0%*REX/DMAX

CALL LNTP(BDOD, CDW, DBDD, CDWAT, 5, 2)

TURN

R'
END

-
-
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SUBROUT INE CDWWI(COOSR)
PROCEDURE FOR WING PRESSURE DRAG

COMMON /BLKWPD/ AR, ZLAM, ZLE, 2ZTE, IM, SOSR, TYPE, CAM, TOC

COMMON /BLKPRT/ KPRINT{(50) '
COMMON /BLKBD2/ AA(22), BB(22), TC(22), DD(22), XT(22)

N = TYPE

HOY = CAM * 0.055 /T10C

XTOC=XT (N)

TOC2= TOC*+*2

ROOT={ AA(N)+BB (N) *TOC+CC{N) *TOC2¢DDIN)*TOC2*TOC)/ TOC
IF (N.EQ.B) ROOT= 0.8821b6%(TOC)**1.606/T0C

CALCULATION OF QUANTITIES THAT ARE FUNCTIONS OF GEOMETRY,

IKW =1.0

TOC2 = TOC*#*2

ToC13 TOC *%0, 33333333

TOC53 TOC**] .6666667

AR W AR*TOC123

ARW 3 TOC *AR*%3

DENL 1.0/ARN+ARN3

DEN2Z 2.0/AR W3t 1.0

IKY & Lot %[ .5-XTOC*{1.4.5%SQRT(ROOT ) H)*%2
1 =0.25 * SQRTIROOT) * (1l.~XTOC)~%2

IKC = 1.0 + 2.5% HOT *%2

KB = 1.069

IF{ IKW.EQ. 1.2 ) ZKB = 1.0

TR1 = 0e5/{ LotZLAM ) *%2

TR2 = Lo/(latTLAMES2) *22

ZLAML = 1. + TR2 * (TAN(ZLE} ¢ TVAN(ZITE))#=*2

IF{ ZLE.GE.ZTE ) ZKP = (COS(ZLE) « TRL * (TAN(ZLE}*%2
1 ~ TAN{ITE)**2))/2LAM]

IF{ ZITELGT.ZLE ) IKP = {(COS(ZYE) ¢ TR1 * [TAN(ZVE)®*2
1 — TAN(ZLE)*%2))/ZILAM]

K = {2.0/DEN1 ¢ 3.33/DEN2)*IKP

X = ARWE ZKP

IF(ARW.GE«1.0) X=. ,RT(ZKP/{ 14 7321%(1.0-2KP)+L.0/{ZKP*ARW®®2)))
THIS DO LOOP S0LVES FOR ®ARE* 8Y NEWTCN*S METHQD.

0O 100 [=1,10

X3 = X%s3

X6 = X*X3

F = {2.0%X)/{X4#1.0) ¢ (3.33%X3)/(X3+42.0) - ZK

Fp = (2,0-6,0%X4) /{(X4+1.0)%%2) &+ (20.0%X%%2)/((X342.0)%%2)
FFP = F/FP

IFI(KPRINT(20).EQ.2 .AND. T.EQ.l} WRITE(6,90)

IF{KPRINT(20}.€EQ.2) WRITE(6,95) I, Xy Fy FP, FFP

184

R174269
R1T4270
R1T4271
R1T4272
R1T4273
RLT4274
R1T42175
R1T4276
R1T4277
R1T4278
R1IT 4279
R1T4280
R1T4281
R1T4282
R1T4283
R1T&284
R1T4285
R1T428%
R1T4287
R1T4288
R1T4289
R1T4290
R1T4291
R1T&292
RIT4293
R1T4294
R1T4295
R1T4296
R1T4297
R1T4298
R1T42981
R1T4298;
R1T4299
R1T4300
R1T4301
R1T4302
R1T4303
R1T4304
R 174305
R1T 4306
RIT4307
R1T4308
R1T 4309
RiT4319
R1T4311
R1T4312
R1T4313
R1T4314
R1T4315
R1T 43156
RIT4317
R1T4318
R1T4319
R1T4320
R1T4321
R1T4322
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X = X~-FFP
IF (ABS{FFP).LE.0.0001) GO TO 110

100 CONTINUE
110 IF(KPRINT(20).EQ.2) WRITE(6,36)

130

1

1

1

IF(KPRINT(20}.EQ.2) WRITE(6,45) ILE, ZTE, TOCZ2, TOCL3, TOCS3,

ARW, ARW3, DGENl, DEN2, ZIKT, IKC, ZLAML, ZKP

BETAZ = IM®%2-1.0
BETA = SQRY(BETAZ)
DIV = BETA/TOC2
BETAW = BETA/TOCL3

BETAW2= BET Awx#*2

BETAW3= BETAWEBETA N2

cbr = 0.0

cd2 = 0.0 ’

CDA = TJOC2#%( 2.0¢3.333/(ZKW*%2,8)]}

IKLIN = CDA/T0C2

IF (ZM .GT. 1.0) CD1 = CDA/BETA

TEST1 = 1.0/COS{ZLE) + 0.01

IF (IM .GT., TEST1)COZ = COA/SQRTI{BETAZ-TAN(ZLE)**2)
HRE=X

TEST = ABS(TANIZLE))

UEXP = (le#d* ZLAM®%Q,33333) '
FB = 0.3 ¢ 0. T*ZKPE*UEXP

XM 2 0,5% (L.+ZLAMN®%Z 2 {2, -7 AM}**3 )

z = COS(ZLE) ¢ COS(ZTE)

IF( BETALGT.TESY ) XM = (TEST/BETA)#*%Z

M. = SQRT(TEST**»2+1.0)

ARE3 = ARE#*3

KWl = IKW*%3,.8

Ti = L,/ARE /{l.+(1l.¢ILAM) * FB » BETAW**{1l.+ZKKW) )
T2 = ARE3 /(1.40.33333 *ARE3 *BETAWE®4)

73 = 2,/ARE3 /7 (1l.4+1.6666T¢+ILAM) *BETAW**(].+IKWl} *FB)
T4 2 lo/{l.43.% ARE * BETAWS®4)

IFEXP = FB#®#&XM

FBXM=FB*XM
Dl = IKB * ZKW * BETAW * FBXM +(V1:T2)
D2 s ZKB * ZKK1 * BETAW * FBXM +({T3+T4)

COW = ZKY * ZKW * IKC * ZKB * TQOC53 * (2./01 +3.33/02)
CDwWA = LOW/TGL 53

CDOSR=CDW*S OSR

IF (ZM.GT.1.0) CDD= CDW*DIV

AREW = ARE

ARE = AREW/TOCL3

IF{KPRINT(20).EQ.2) WRITE(&L,4T)

R 1}

R1T4323
R1T&324
R1T4325
R1T4326
R1Y4327
R174328
R1T4329
R1T4330
R1T4331
R1T4332
R1T4333
P 1T 4334
R1T4335
R1T433%
R1Y4337
R174338
R174339
R1T4340
R1T4341
R1T4342
R1T4343
R1T4344
R1T4345
R1T4346
R1T4347
R1T 4348
R1T4349
RiT4350
R1T4351
R1T74352
R1T4353
R1Y4354
R1T4355
R1T4356
RiT4357
R1T4358
R1T4359
R1T4360
R1T4361
R1T4362
R1T74363
RIT 4364
R1T4365
R1T4366
R1T4367
R1T4368
R1T4369
R174370
R1T4371

IF (KPRINT(20) EQ.2)WRITE(6,48)DIV,BETA2,BETAW,BETAW2 yCOA,COLoCD2yRIT43T2

TEST o XMyFBy ZML s T 14T2473,T74,01,02,C0nW,CDD

VLE = ILE * 57.2956
VTE = ITE & 57,2956

IF {KPRINT(20i.6GT.0) WRITE(6425) AR ZKP,ZLAM,IKT 4VLE,ZKC,VTE,
IKLIN,TOU -ARWo Y E gCAMe TOC, TOC13, XTOC,TOC53 4,RO0T,

1 -

R1T4373
RIT&374
RLT4375
R1T4376
R1T&3TT
R1T4378
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I e




S, O

2 FBe HOTy ZMLy ZKW, ARE, SUSR, AREW RIT4.,75

¢ R1T4380
550 IF {KPRINT(20).GT.0) WRITE(6,600) R1T438]1
c

R1T4382
iF (KPRINT(20)+EQ.l) WRITE(6,610) ZM,BETAWy XM4IFEXP ,LONWA COM, R1T4383

1 CL1,CC2,4CDCSR R114384

R1T74385
C

R1T4386 }
90 FORMAT(4HO I ,5Xs1HX9l4Xs1HF,14X 2HFP,13X3HFFP/} R1T4387

95 FORMAT{1H , I3, 3X,1lP4E15.7) f1743388
36 FORMAT({1HO,Z2X¢3HILE 12X ¢3HZTEy12X,4HTOC2,11X,5HTOC13,10X,5HTOL53/ R1T4389 i
3 IH 42X 3HARW 9 12Xy 4HARW3 y 11 X GHOENL 2L L X 94 HDEN2 o1 1 X ¢ 3IHZKT/ R174390

1l 3Xs3HZKCy 12Xy SHILAM L, 10Xy IHZKP ) R174391
45 FO.MAT(LlHO,1P5E15.7/(1X,1P5EL15.7)) R1T4392

47 FORMAT( 1HOs 2Xy 3HDIV 12X, 5HBETAZ 91 OXySHBETAW 410X ,6HBETAW2 ,9X y3HCDA/RLT 4393

1
1 1H 32Xp3HCDL 412X, 3HCD2, 12Xy 4HTCSET 11Xy 2HXM, 13X, 2HFB/ R1T439&
1 IH ¢ 2X93HZIML 912X +2HTL 313X 42HT2 13X 42HT3+13X,2HT4/ R1T4395
1 1H 22Xy 2HO1, 13Xy 2HDZ 413X+ 3HCDW, 12Xy 6HKLINEQ) R1T4396 ]
48 FORMAT{1HO,1P5E15.7/(1Xy1P5EL15.71}) R1T4397
25 FORMAT(///,16X,36H W I N C PRESSURE DR AG// R1T4398 |
111Xs17H INPUT PARAMETERS,16X,18H OUTPUT PARAMETERS// R1T4399
17X,194 ASPECT RATIOQ = rFTa4910X412H KPLANF = ,FT.4/ R1T4400 :
17X, 19H TAPER RATIO = 1FTab4910.912H KTHICK = JFT.4%/ R174401
17X,19H LE SWEEP DEG = vFT7.4410X,12H KCAMB = yFl.4/ R1T4402 ;
17Xy 184 TE SWEEP DEG = 1F8.4+10X912H KLINTH = ,F7.4/ R1T4403 1
17X ¢19H THICK RATID = v FTe49 10X, 12H ARNWIG = 4FT.4/ R.1T4404 3
17X+19H AIRFOIL TYPE = vF3.04F4.3,F5.3,5X+12H T/C i/3 = +FT.4/ R1T4405 %
17X+19H XT/C = 1FTaf9lOXy12H T/C 573 = ,FT.4/ A1T4#406 i
17X4,19H RO/T = v FTo4y 10Xy 12H F = JFT.4/ R1T4407 1
17Xy19H H/T = 2F7.44010Xe12H M* = JFT4/ R1T4408
L7X919H KW = vF7e4y 10Xy 12H ARE = 4FT.4/ R1T44¢09
17Xy19H SW/SREF = vFTe4+10Xy 12H AREW = sFT.4/7) R1T4&410
600 FORMATY (//31X,84 RESULTS //972H MACH BWIG EXP FEXP COWIGP1T4411
1 co CDTH2D COTH3D CO/SREF )} / R1T4412
610 FORMAT(IH , 4(F5.3,2X]45(F7.5,2X)) R1T4413
RETURN R1T4414
END

i

!

{

)

R1T4415 {
CC = 00149
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SUBROUTINE CDRG(SPEED, AEROK, DELCL,COC) R1T4417
C R1T4418
¢ CAMBER DRAG : R1T4419
C . RIT4420
. COMMON /BLKGO1/ G1(47), SEXW, G2{31), AR, TRy SPLAN, G31[118) R1T4423
ic ' RIT4422
.8 ! COMMON /BLKAO2/ SREF, Al{432) : R1T4423
! COC = 0.0 , R1T 4424
; ARSREF = AR % SPLAN/SREF : R1T4425
i E = 1.0/(3,14159%AR SREF*AEROK) RI1T4424
' fe ' R1T4427
fc : RIT4428
: COEF1 = 1.0/(3.14159%ARSREF*(1.0-E)) , R1T 4429
COEF2 = 0.7 * SEXW/SREF : R1T 4430
. ; IF{ E,GE.1.0 ) GO TO 15 RIT4431
. : IF( SPEED.GE.1.0 ) GD YO 5 ? R1T4432
2 : IF{ COEF1.GT.COEF2 ) GO TO 15 ‘ R1T 4433
) 5 Cc0C = COEFl * DELCL¥**2 R1T4434
b GO Y0 10 R1T 44354
& 15 CONT INUE R1T 4436
coc = COEF2 * DELCL#*%2 : R1T4437
. c RiT4438
10 RETURN R1T4439
END RLT 4440
CC = 00024
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20

1000
1

30

SUBROUT INE BDRGI(SPEED, AB. SREF, CO0B)
BASE DRAG
COMMON /BLKPRT/ KPRINT(50)

cos = 0.0

IF{ AB.LE.O0.0 ) RETURN

IF(SPEED.GE.1.0),60 TO 10

CCs = (0.1 + 0.1222 * SPEED*%e) * AB/SREF
GO 70 20

CONT INUE
ces = {1.42 /(3.15 ¢ 3SPEED*SPEED) ) $ AB /SREF
IFl SPEED.LE.1.8 ) CDB = 0.2222 * AB/SREF

CONT INUE

IFIKPRINT(15).EQ.0) GO TO 30

WRITE(6,1000) SFEED, AB, SREF, CDB )

FORMAT (LOX®MACH =%F]10,7,5X*BASE AREA =*F10.7,5X*SREF =%
Fl2.5+5X*BASE DRAG =*F10.7 7 )

RETURN
END

CC = 90024

R1T4442
R1T4443
RiT4444
R1T 4445
R1T4440
RIT44 4T
RiT 4448
R1T4449
RIT&450
R1T 4451
R1T 4452
R1T 4453
R1T 4454
R1T 4455
R1T4H456
R1T4457
R1T 4458

R1T4459

R1T4460
R1Tw461
R1V 4452
R1T4463
R1T 4464
R1T&465
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SUBRCUT INE CMOW(SPEED, CMO)

COMPUTES ZERO LIFT PITCHING MOMENT OF WING

COMMON /BLKBOD4/
COMMON /7BLKADL/
CCMMON /BLKAOD2/
COMNON /BLKCOL1/
COMMON /BLKGOL/
COMMON /BLKPRT/

XBD4(5), YBD4(S), 2BD4(3), FBD4(5,5,3)
NBODYS, NNACS, NSURFS, NHT, NVY, ISwP, WNPNLS
Al(433)

C1(100)

G1(49), SXX(10), G2(42), ESWQC, G3(98)
KPRINY(50)

DIMENSION CMC4(20)
DATA CMC4 / 4%~0.25, 3*-0,219, -0.3, 0.0y 11%-0.2066 /

FMCR
CMOs
NI

C1(72)
0.0
Al.235)

00 100 [ = 14 NP
CMOS = CMOS +
CONT INUE

CMD = 0.0
IF( SPEED.GE.l.

ARXR
T0C
TWISY
SEXW
cMas

G2(35)
Gl(46)
Al(278)
Gl(48)
CNNS/SE

N H N

CMDB ARXR *

TRX = 6G2{29)/
CALL TLNT(ESWQC,
cmMoT = CHOOT *

F'fACH = SPEED

NLS
Al(244 + 1) = SXX{I) ® CHC4(NI)

)} RETURN

Xw

COS(ESWQC)*#2/(ARXR ¢ 2.#COS(ESWQC)) * CMOS
G2(27)

ARXR,TRX, CMOOT, XBD#%,YBD4&,ZB8D4,FBD4G, 545435 5,5)

TWIST

I.{ FMACH.GT.FMCR } FMACH = FHRCR

CMACH = (1, + 5
o 10 = (CMCB +

IF{ KPRINT(25).G

« 9% TOC*FMACH**5) /SQRT (L.~ (FMACH*COS{ESWQC ) ) *%2)
CMOT) % CHACH
Te0 } WRITE(5,100G) CMO, CHOB, CMOT, CMACH,

CMOS, ARXR, TUC, TWIST, ESWQC, TRX, CMOCT, FMCR,
{ AL(234+1), AL(24641), SXX(I), | = 1o NPNLS?

1000 FORMAT(5X, *CMOW DUMP*/{1X,7F15.5) )

c

s embase

RETURN
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RIT4467
R1T 6468
R1T 4469
R1T4470
R1T&4171
RiT4472
R1T4473
RiT44 74
R1T 4475
R1T&4476
R1T4477
RIT4&£78
R1T4479
R1T4480
R1T 44381
R1T 4482
R1T4483
R1T 4484
RLlT 4485
R1T&4486
R1T4487
R1T 4488
R174489
R1T4490
R1T4&49}
R1T4492
R1T4493
R1T4494
R1T4495
R1T4498
RLT4497
R1T4498
R1T4499
R1T4500
R1T 4501
R1T4502
R1T4503
R1T4504
R1T4505
R1T4506
R1T4507
R1T4508
R1T4509

RiT£5:0

R1T4511
RiT 4512
R1T 4513
R1T4514
R1T 4515
RiT4516
R1T4517
R1T4518
RITAS519
R1T 4520
R1T 4521
R1T4522




END
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R1T4523

CC = 00057
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SUBROUTINE WBAC(SPEED, XACR) R1T4525
R1T4526 i
COMPUTES PITCHING MOMENT SLCPE OF WING R1T4527 !
R1T4528 :
R1T4529 |
COMMON /BLKAOL/ NBODYS ¢NNACS ¢NSURFS o NHT ¢ NVT , ISWP, NPNLS R1T4530 -
R1T 4531 1
COMMON /BLKAQ2/ AD2 (+33) R1T4532 |
R1T 4533 .4
COMMON /BLKAO3/ ROUGHK, CLE(3), CCR(3), YC{3), AO3(10) R1T4534 F ]
R1T4535 '
COMMON /BLKGOL/ Gl{44), DOB, TOC, CLD, G2(32), AR, TR, SPLAN, R1T 4536
1 G3({3), CRX, CBX, CTXy YIXs YOX, SIX, SOX, ARI, RI1T4537
2 ARXR, CBXP, AROP, SOXP, SWPLEI, SWPLED, R1T 4538
3 SWPMCI, SWPMCO, G4(99) RIT4539
R1T4540
COMMON /BLKCOL/ Cl1(100} R1T4541 ]
R1T4542 :1
COMMON /BLIKPRT/ KPRINT (S50) R1T4543 L3
R1T 4544 ;
DIMENS ION XDb(B), YDOB(8)y XBDOL{S5), YADN(6&), FCP(5,6) R17T4545 i
R1T4546 :
DATA XDE‘\ ’ OI' 005' 01' 015' 02' .3' .l" 05 ,' er~5“7 l
i YDOB /7 Oey oly o154y 19, 4219, .26€, <3y «33 / R1T4548
R1T4549 ;
DATA XBODOL / 0.4y o7y 1.0y 1.25y 1.67 /, R1T4550 :
1 YAON 7/ Qe oty o8By LoZ2¢ 1obe 2.0 7, R1T&S551 Dy
2 FCP / us~l-535'0525'-516'-5' -62;.435-.»55'."6'-46' RIT‘SSZ i
3 035900377y ebretléye425) 0295933043559 37550394, R1T4S553 ; 1
4 0246y0285'.32'-365¢.365’ 021 90251028300315'.3‘ / RITQSSQ ; i
R1T4555 .
aR1 = ARXR R1T4S56 L
™1 = CTX/CRX ' RIT4557 Pt
™ = AD2(235) R1T4558 g
FMCRO = C1(72) R174559 ;A
RIT4560 by
IFINPNLS .GT .1} ARLl = ARI R1T4561 | °
IF{NPNLS.GT.1) TRl = CBX/CRX R1T4562 E
: RLT4563 P
20 CALL ACCR{SPEED,ARL 4SWPLEI(SWPMCI,TR1,SIX,TOC,TW,FMCROy XACR,L:LAI» RLTG564 ;
1 XACSW) R1T4565 .
XACRX = XACR R1T4566 )
IF{ NPNLS.EQ.l ) GO TO 100 R1T&567 |
RIT4568 b
CRANKED WING PLANFORMS RIT&569 :
RIT&570 ;
TR 2 = CTX/CBXP RIT4571
R1T4572
CALL ACCR{SPEED,ARDP ; SWPLED ,SWPMCO,TR2,SOXP,TOC,TH, FMCRD, RIT4573
1 XACRP, CLADP, XAC SOP) RLT&5T4
R1T4575
XACRO = XACRP * CBXP/CRX — YIX®0,S5%TAN(SWPLEQ)/CRX R1T&576
1 + YIX * TAN(SWPLEJ)/CRX A1T&S5T7
XACSO = XACSOP * CBXP/CRX #XACRO — XACRP*CBXP/CRX R1T4578
RLT4579 ‘
YACR = {(CLAI ® SIX * XACRX + CLAOP * SOXP * XACRO }/ R1T4580 :
191 ‘
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{CLAT * SIX ¢ CLAOP * SOXP)
XaCSW = (CLA! * SIX * XACRX ¢ CLAQOP * SOXP *= XACSO ¥/

(CLAT * SIX + CLAOP * SOXP)
XACWB = XACR

WING-BOODY COMBINATION

B8LN = AD2(85})

XLE = A021{281)

TANSQC = 0.5 * (TANISWPLEL} + TAN(SWPMCI] )
802 = 0.5 * SQRT(AR * SPLAN)

YWX = A02(303)

DIA = DOR * BOZ2 * 2.

IF{ SPEED.GE.l1.2 ) GO TO 200

X1T4581
R1T4%82
R1T4583
R1LT4584
R1iT4585
- R1T 4586
RiT4587
R1T4588
R1T4589
R1745%0
R1T4591
R174592
R1T4593
R1T4594
R1T4595
R1T4596.

SUBSONIC CALCULATIDN OF XACN (NOSE) AND XACBW (WING CARRY-OVER) R1T4597

XLEQ = BLN + 1.6 *(XLE - B®LN)
XACN = —0.54 * XLEQ/LRX

BARE = ARXR * SQRT{1,-FMCRO*%2)}

IF{ SPEED.LT.FMCRD ) BARE = ARXR * SQRT(l.-SPEED*%2)
CALL LNTP(DOB,y FODDB, XDB,YDUBs B8y4)

Dxac = G4 (18)

XACBW = 0.25 + DXQC * FDOB/CRX

IF{ BARE.GE.4. 7 GO TO 190
XACBWO = 0.125 * ARXR * TAN{SWPLEI) =* {l.+#CTX/CRX)
IF{ XACBWO.GT.0.5 ) XACBWO = 0.5

XACBW = (XACBWO - XACBW) * (BARE —4,)%**2/16. + XACBH
XACBWi = XACBW )
XACN1 = XACN

IF{ SPEED.LE.FMCRO )} GO YO 290

SUPERSONIC CALCULATION OF XACN & XACBW
BETA = 0.663325

AON (XLE - BLN)/BLN
IF( AON.LT.0. ) AON = Q.

BDOL = BETA *DIA /BLN

FIGURE 4.2.2.1-23A DATCOM bbb bl b
ACPOL = DLNT(BOOL, AON, XBD{ ,YACN,FCPy 596459 242)
XACN = XLE/CRX * (XCPOL -1l.:

BDOC = BETA * DIA/CRX

BCOT = BETA * TAN(SWPLEI)

Al = 0.5845
IF{ BCOT.GE.1l. } Al = 0.5985 + 0.00214*%ALCG(BCAT}

R1T4598
R1T4599
R1T4600
R1T4601
R1T46017
R1T4602
R1T45603
R1T4604
R1T4605
R1T4606
RIT4607
R1T45071
R1T4508
R1T4609
RIT4610
R1T46101
R1T46102
R1T&4610%
R1T4611
R1T4612
RIT4613
R1T46131
R1T4614
RiT4615
R174616
R1T4617
R1T4618
R1T4619
R1T4620
RIT4621
R1T4622
R1T4623
R1T4624
R174625
R1T&4626

IF{ BCOT«LT.le0.AND.BCOT.GT0.1) AL = 0.5985 + 0.00607%ALOG(BCOT) R1T4627

FIGURE 4.

2.1-37A DATCOM ok ok K ek ok
XACBW 5 +

Al*BDOC -.1057*%BCOC**2Z +.0172*BDOC**3
192

3.
0.

R1T 4628
R1T4629
R174630

PRSPPI RTIPN
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XACN = XACN]l + (XACN -XACN1l) *{ SPEED-FMCRG)/{1.2--FMCRC)
XACBW = XACBW1+ (XACBW-XACBWL)* (SPEED—FMCRO)/{1.2-FMCRD)
290 CLAB = Cl1(55)
CLAW = Cl{54) )
FKBW = 0.0004 +1.2662%D3B +.56018%D0OB*%2 +,1263%DOB**3
FEWB = 1.,0028 +.7116%D0B +.42%D0R%%2 -, 1366%D0OB**3
CLABW = FKBW/(FKBW + FKWB) * CLAW
CLANB = FKWR/(FKBW + FKWB) * CLAW
300 XACR = (XACN * CLAB & XACWB * CLAWB #+ XACBW * CLABW)/
1 (CLAB + CLAW)
XACS = (XACN * CLAB + XACSW * CLAWB + XACBW * CLABW)/
1 (CLAB + CLAW)
C1(88) = XACS
IF{ KPRINT{18).EQ.0 ) GO TO 400
WRITE(6,1000) XACR, XACN,CLAB, XACWB,CLAWB, XACBW,CLABW,
1 XACSy SPEED, XLEQ, FDOB :
400 RETURN
1000 FORMAT (5K, *WBAC DUMP® /(SX,6FL5.5) )
END
cc

IF{ SPEED-.GE.1l.2 ) GO TO 290
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SUBROUTINE ACCR( SPEEDyAR¢SWPLE SHPMC yTR>SPLAN,TOC »TWsFMCRC,

! XACR,y CLAX, XACS )
COMPUTES AERODYNAMIC CENTER OF SINGLE PANEL WINGS

COMMON /8LKBD3/ BOT(12), ATSW(G), TPRTI6), FXAC(12+6,6)
COMMON /BLKBD6/ XBD6(4), YBDO6I4), IBD6(6), FBDELl(4,446),

1 FBN621& 94960y FBDO63{4%¢446)

COMMON /BLKCLA/Z X(11)

COMMON /BLKPRT/ KPRINT(50)

COMMON /7BLKCOl/ C11100)

COMMON /BLKMAP/ MAP, TRANS, DY, AMAP(22), 8MAP{11)}

DIMENSION XDY(6)s YAC(6), XVALI3), VAL(3)
DATA XVAL / 0.0y 0s2s 0.5/
DATA XDY 7/ 22y o4y 6y o8y 1o2y 1.6 /v

,. YAC / 06710585' 055v0555"599061 l
NT = TW

oY = AMAP(NI) * TOC

ARLO = Cl{71)

S8 = 2.

IF({ SPEED.EQ.l.0 ) GO TO 20
IF{ SPEED.GT.1.0 ) GO TO 10

TANOB = TAN(SWPLE)/SQGRT(1.—-SPEED%*Z;
IF( TANOB.LF.1.0 ) SB = TANOB

[F{ TANOB.GT.1l.0 ) SB = 2. - 1./TANOB
GO Y0 20

TANOB = TAN(SWPLE)/SQRT(SPEED*%2 -1.)
IF{ TANOB.LE.l. ) SB = 4.-TANGB
IFl TANDOB.GT«le ) SB = 2.#1./TANOB

ARTSW = AR * TAN(SWPLE)

CALL TULNTUSBsARTSHWsTRs XACly BOT,ATSHeTPRTFXACy 12+6,6,

KPR11 = KPRINTI(11)
KPRINT(11) = O
X{1}) = SPLAN
X(2) = 0.0
X(3) = TR
e = AR
X(S) = 0.0
IF{ TH.EQ.8., ) X{(5) = 0.0334&
X6} = 0.0
X{7) = 00
IF{ TW.EQ.8. ) X(7) = 0,09
x{8) = 0.0

X(9) = 0.0
IF( TW.EQ.E. )} X{(9)
X(10) = SHWPMC

1.173763 * T06C

194

R1T4654
R1T4655
R1T 4656
R1T4657
R1T4658
R1T4659
R1T4660
R1T4b661
R1T4662
RIT4663
R1T4664
RiT4665
R1T4&66
R1T4667
R1T4668
R1T 4669
R1T4670
R1T4671
R1T4672
R1T 4673
R1T4674
R1T4675
R1T4676
R1T46 717
R1T4678
R1T4679
RIT4630
R1T4681
R1T 4682
R1T4683
R1V4684%
R1T4685
R1T 4686
R1T 4637
R1T 4688
R1T4689
R1T 4690
R1T4691
R174692
R1T 4693
R1T 4694
R1T 4595
R1T 4696
R1IT 4697
R1T 4698
R1T 4699
R1T 4700
R1T 4701
R1T4702
RiT 4703
R1T 4704
R1T 4705
R1T4706
R1T 4707
R1T4708
RiT 4709

-

i




.gﬂ

30 X(11) = SPLAN
CALL AER2(SPEED, CLAX)
XAC2 = XACl
VBAR = (SPEED*%2 ~1.)/T0C**0.6667
ABAR = AR * TOC#%0.3333

IF{ VBAR.GE.1.0.0R.VBAR.LE.~-2. ) GO TO 40

aNaNel (g

TRANSONIC AERODYNAMIC CENTER

CALL TULNT(ABAR,VBAR,ARTSWyVAL(1),XBD6,YBDG6yZBDE,FBDELsG04e69%9%)
CALL TLNT{ABAR,VBAR,ARTSWsVAL(2)¢XBD6+YBD6¢ZBD6 FBOE2 14 045054 04)
CALL TLNT(ABAR,VBAR(ARTSWsVAL(3) +XBD6¢YBDG6¢ZBDE FBDS3 96 vk 05 e&04)

CALL LNTP{TR, XAC2, XVAL, VAL, 3, 2)

40 XACR = XAC1
IF{ SPEED.LE.FMCRO.OR.SPEED.GE.1.2 ! GO YC 50
FM1 FMCRO + 0.05

FM2 SORT(1l.+ TOC**.66667)
XA&CR XAC2

IFl SPEED.GT.FM1.AND.SPEED.LT.FH2 ) GO TO S0
IF{ SPEED.LE.FM]1 ) XACR = XACl + (XAC2-XACLl)*(SPEED~FMCRO)/.05
IF{ SPEED.GE.FM2 J XACR = XAC2 + [XAC1-XAC2)*(SPEED-FM2)/

1 (1.2 - FM2)

50 ARHI = 2.% ARLD
XACS = (1e42.%¥TR)I/12.% ARTSW + (1o + TR*%2/(1.+TR))/3.
TF{ AR.GT.ARHI )} GO TO 50
CallL LNTPIDY, XACS1l, XDYs YAT, 6, 2)
XACS = XACS1l # {1.42.2*TR}/17.544 * ARTSW -0.2

60 JFL KPRINT(18).FQ.2 } WRITE(6,1000) SPEED, AR, SWPLE, SWPMC,
1 TRy SPLAN, TOC, TWs, FMCRO, XACRy CLAX,
2 , S8y ARTSWs XACl, ABAR, VGAR, VAL, XACZ2,

3 FMly, FM2, ARHI, XACS
c

1000 FORMAT (5Xs *ACCR DUMP* /l51.6F{?.5l )
C .
KPRINT{11) = KPR11 X
RETURN )

s
END

cC = 00101

195

R1T4T10
R1T4711
RIT4712
R1T4T13
RIT4714
R1T4&715
R1T4716
RIT4717
R1T4718
R1T4719
R1T&720
R1T4721
R1T&722
R1T4&723
R1T4724
RIT&725
R1T4726
R1TA727
R174728
R1T&729
R1T 4730
R174731
R1T4732
R1T 4733
R1T4734
RIT&735
RET4736
R1T 4737
R1T4738
R1T4739
R1T4740
R1T474)
R1T4742
R1T4T743
R1T 4744
RLITAT4&S
R1T&746
RLT&T47
R1T4748
R1T&T49
RLT4750
RLT4751
R1T4T752

R1T4753
RIT4T754

P pp——

A aranll R ot

———— et s




OVERLAY (3, 4) RIT&756
PROGRAM LS R1T4757
o RLT4758
COMMON /BLKHLS/ NHLSV, DFI(3,5), CPFI(5), DSI(5), CPSIIS), RIT4759
1 DELCD(S), H{S), DF12(3,5), CPF2(5i, DSI2(5]), R1T4760
2 CPS2(5) R1T&761
COMMON /BLKAD4/ IHLS,NXF,NXS, 42(62), BFLI, BFl0, CFLl{3), BF2I, RI1T4762
1 8F20, CF2(3), BS1I, BS1lO, CS1l, BS2I, B8S20, CS2 R1T4763 |
COMMON /BLKCOl/ Cl{85), CPF, CPS, XACS, DCOLG, C2(11) R1T4764
COMMON /BLKGOL/ GL(200) R1T4765
COMMON /BLKCO2/ CO2(11) RIT4766
r R1T4757 .
COMMON /BLKOV3/ 1TYP, NV3IA(T), JPASS, RCT, OTE, ITRIM RiT4768
¢ R1T4769
ODIMENSION DF(3), CFOC(3), COL{L10) R1TATT0
DATA DF / 3%0.0 /4y CFOC 7/ 3#0.0 / RIT4771
DATA COL / 10%0.0 / RiT4T72
¢ RITAT73
On 700 I = 1, NHLSV R1T4774
OF(1) = DFI(1,1) R1T4775 I
OF{2) = DFI(2,1) RIT4TT6 i
CF(3) = DFI(3,1) RLT4777 {
0s = DSI(I) R1T4778
CPF = CPFI(I) R1T4779 ]
cPS = CPSI(I) R1T&780
IF{ CPF.EQ.0. ) CPF = 1, R1T4781
CFOC(1l)= CFL(1) 7 CPF R1T4732
CFOC(2)= CF1(2) / CPF R1T4783 {
CFOC(3)= CFl(3) / CPF R1T4784
I®( CPS.EQ.0. ) CPS = 1, R1T4785
€SOC = CSi / CPS R1T4786
CCOLG = DELCDII) RiT4787
HGY = H(T) R1T4748
NFLAP = DF{1l) + DOF(2) + DF(3) R1T4789
c R1T4790
8FI = BF11 R1T4791
8F9 =z BF10 R1T4792
CF = CF1(i) + CFl1(2) ¢ CF1(3) RLT4793
BS 1Y = RS1l R1IT4T94 1
8s" = 8510 R1T4795 :
c R1T4T796 ;
CALL SSET(DF, DS. CFOC, CSOC, OVE, ROT) R1T4797 :
CALL DSET(BFI, BFQ, BSI, BSD, CF) R1T4&7 8 i
CALL MSET(BFI, BFO, BSI, BS0) R1T4749 :
IF{ IHLS.EQ.1 ) GO TD 500 R1T4800
C R1T4801
c CALCULATION OF THE EFFECT OF THE SECOND HIGH LIFT SEGMENT R1T4802
C R1T4803
DF{1) = DFI2(1,1) R1T 4804
DF(2) = DFI2(2,1) R1T 4805
OF(3) = DFI2(3,1) R1T 4806
0S = DSI2(1) RIT4807
CPF = CPF2(I) R1T4808 ,
cPs = CPS2( 1) RLT4809 ‘
CFNC(1)= CF2(1l) * CPF RIT4810

CFIC(2)= CF2(2) * CPF R1T4811
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300

400
500

6020

700
2000

2001

CFNC(3)= CF2(3) * CPF
csSocC = CS2 * CPS

DA = C02(8) - Gl(B2)

DR = CO2(1L) - 1.

DO 300 4 = 1, 10

CoL(J) = CO20J)

BFI = BF21

BFO = BF20

CF = CFz2(1) + CF212) + CF2(3)
BSI = 8521

BSQO = B8520

CALL SSET(OF, DS, CFOCy CSOC, OTE, ROT)
CALL DSET(BFI, BFO, B8SI, BSO, CF)
CALL MSET(BFI, BFD, BS1, B85S0 )

Co2(8) = CN2t8) + DA
€02(11)= CO2(11) + OR
DN 400 J = 1. 10

IF{ J.NE.8 )} CO2(J) = CO2(J) + COL(J)
LiI

ALPHA = -1,

cL = - 10.

ALPHA = ALPHA + 1,

CLi = CL

CALL DAFRO(ALPHKA, CL, CDy CM, AGRD, CiLG,y CDGy CMGs» HGT, DFLAP)
TF{ ALPHA.FQ.0.0 ) WRITE(&,2000)

[F{ HGT .EQ.0.0 ) WRITE(&,y2001) ALPHA, CLy CDs CM

IF{ HGT«GT.0.0 } WRITE(692001) ALPHA,CL,CO,CM,AGRD,CLG,CDG,CMG

{F( ALPHA.GT.60.0 ) GO TO 700

IF({ CL.GT.CL1 ) GO TO 600

CONT INUE

FORMAT (1HLy 20X, *HIGH LIFT SURVEYX* // 15X, *ALPHAS 10X,
1 * CL * 10Xy* CD * 10Xy* CM *10X,*AGRD*10Xs* CLG*10Xy* CDG*
2 10Xy *CMG * / )

FORMAT(5X, F15.2, 3F15.5y F15.3, 3F1l5.5)

END

! CC = 00096
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SUBROUTINE SSET(DF, DS, CFOC, (SOC, OTE, RQT) R1T4853 1
¢ R1T4854
C CGMPUTES SECTION INCREMENTS FOR FLAPS AND SLATS R1T74855
$ . Cc R1T4836
u COMMON /BLKPRT/ KHRINTIS50) R1T&857 ;
c R1T4ES8 :
2 COMMON /BLKZOl/ C1(77)y DC1F, DCLMF, DCOFS, DCMFS, DClS, R1T4u59 1
e 1 DC1MS, DCDSSy DCMSS, CPF,y, CPSy C2(13) R1T4860
n T R1T4861
COMMDN /BLKADA4/ YHLSy NXFy NXSy TFs TS, XDF(S)}, FCPFIS]}, R1T4862 ,
1 FOC1F({5), FDCMXF(5), FCDF(S}, FCMF(5]}, R1T4863 1
2 XDStS), FCPS(S5), FDC15(5)y FOCMS(Z), FDCNS(5}, RIT4864 A
3 FOMSI{S), AO04(16) R1T 4865
_ c .- R1T4866
. DIMENSION DF{3),CFOC{3), ETA(3), ClO(3), DCLI3), RMAX{3), R1T4867
1 ODCLM(3), PCH{3), DCM(3), Xl(&), YIL(B)y F1l(4,8), R1T4868 ]
2 X2(5), Y2(6)y F2U5,6)s XIl&)y Y3I(&)y FI{6+4), R1T4869
. 3 AD(4)y Al(4)y XROTIS), YEMAX{5,3) oXXDS{4}, YED(4,3) R1T4870
- c R1T4871
) - DATA A0 7/ 0.915y 1.215s 139y 1545 /, R1T4B72
. 1 Al 7 -.01186y -.0115, —.0125, -2 0130 /, R1T4B713 {
i 2 X1 / [ P oly 425 23 " RiT4874 3
oFF 3 Y1 / Oey 104y 20ey 30s9 €0ey 506y 6Usy TOe /y R1T4875 g
4 Fl / 5%0.0940019.004+.0085y 0uye0059.02,.032, R1T4876 §
S 0.'.019'00‘25"070 0.'.0325‘.01[':-118’ R1T6877 ‘,
o ! 5 00' Q0490.104QQI7' 0..:065’- 1‘:&'0237, RlT‘tB?B b
S Ocea084y.184y4295 /. R174879
# 6 X2 7 Oer ol, oly 3y <4 /» R1T4880 p
7 Y2 / O¢y 1049 204y 306y 40.9 50. 7/ R1T4881 1
o 8 F2 / 6%¥0.04.0015.003,.00644012¢ 0o +. 203,4.G0755.013,.023, R1T74882 f
" 9 0.!.011’0026.-0385'.059! 0-1-02..0‘}5':0791.117' Rit‘0883
: 9 0ere03400699.12794205 /o R1T4884
1 X3 / Oet ley 2oy HBey Hecy 8. /o R1T7T4885
2 Y3 /7 20 «3s o4y 656 /, R1T4886
3 F3 / 0eve01l9)a029005B¢:1559¢281009001¢4024205+212¢.24%, R1T4887
‘ 03'001'002'004600091'.2'0.'1008'0016‘).0:’]2'.051"106/ RIT‘QBBG ‘
CATA XROT / 0.0y 0.07, 0.08¢ Oul, 0.2 /y R1T4889 3
1 YEMAX / 0e56y C.98y 1.02y 0.55¢ 0.0, R1T74890 ,
2 0969163491 eT411eT2¢e89e56901209¢1e291e15402 / R1T4891 i
3 XXDS / DeDy 15,09 25.0y 45.0 /. R1T4892 ]
4 YED / 1.0y 1e0y 2969 425y 1.051.09.75:00, RiT4893 |
5 1.0y 1.0y 97, 6T / A1T4894 ]
c: ' R1T4895 |
} DC1F = 0.0 R1T4896 i
- DCIME = 0.0 RI1T48S7 |
CCDFS = 0.0 R1T4898
DCMFS = 0.0 174899 !
DC1S = D.C R1T4900 ‘
S DC.MS = 0.0 R1T4901
© ECDSS = 0.0 R1T4902
5y DCMSS = 0.0 R1T4203
" c R1T4904
IF{ TF.EQ.0. } GO TO 100 R1T4905
IF{ TF.GE.S5. } GO TO 60 R1T4906
c R1T4907
c TRAILING-E 'GE DEVICE XXk R1T4908

198
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NF = TF R1T 4909

CFpP = CFOC(1l) ¢ CFOC(2) + CFOC(3) R1T4910
IF (TFuEQele) ZKM = 1,0031 —<.928%CFP + 9.9869%CFP*%2 R1T4911
1 ~7.1843%CFP%x%3 R1T 4912 L
IF( TFeEQeleOJANDCFP.LT.0.1 )} ZKM = 1.0 R1T4913 |
TF( TFeGTele) ZKM = 1,2029 =1.1834%CFP +13.145*CFP*%x2 R1T4914 :
1 -11.5455%CFp%%3 R1T 4915 :
IF{ TFuGTele0.AND.CFP.LTe0.1 ) ZKM = 1.2 R1T4916
ZKD = 1e9 - 0.0225 * (DF{1)+DF(2)+DF(3)) RLT4917
IF( ZKDelLT.1le0 )} ZKD = 1.0 : R1T4948 i
IKT = 1.23 + 4,5 % ROT R1T4919 r
ZKMAX = ZKT * ZKD R1T4920
) R1T 4921
TF( TFelEe2. ) NT =1 R1T4922
IF( TFLEQe3s ) NT = 2 R1T4923 ]
IF( TFeEQue4e ) NT = 3 R1IT4924 E
RIT 4925 1
PHI = DF(1) RIT4926
R1T 4927 i
CO 50 I = 1, NT k174928
IFl 1.GTel ) PHI = DF(I) + PHI R1T 4929 + ]
IF({ T.EQ.NT) PHI = A4l + OTE R1T4930 ‘
IF{ I.GT.1 ) CFP = CFP - CFOC{I-1) R1T 4931 i
ETA{I) = AGINF) + AL{NF)*PHI R1T 4932 .
TF{TFeEQel.0eANDPHIGTe35.0 ) ETA(I) = 1.5912 ~.05068%FHI R1T4933
1 +.000754%PHI%**2 - _0000039%PH] *%3 R1T 4934 !
IF( ETA(I).GT.0.77 ) ETALI) = 0.77 R1T4935 !
R1T49536 ;
DFR = DF({1)/57.2656 R1T 4937 :
oFf = ACOS({l. ~ 2.%CFP) R1T 4938 ;
ClA{I) = 2.#(0F + SIN(OF}) R1T4939 ,
R1T 4940 .
DCLIT) = ETA(I) *= C10(1I) * DFR RIT4941 ;
DCLF = DCLF + DCL(I} R1T4942 ;
RET4942 :
XS = 0.0 RIT4944
IF( TSeGTe0uUsANDDS.GT.0.0 ) XS = CSOC RIT 4945 i
X = ACOS(2.%XS = 1.) 21T 4946 {
RMAX{I) = 1. ~(OF/(OF + SIN(OF))) * (1.+ ALOGUABS(SIN(.S5*{X+0F)}/ RIT494&7 !
1 SIN(.5*%(X-0F)) ) )/(OF = TAN{.5%X) ) ) R1T4948
RiT 4949
DCLM{I} = DCLC(I} * RMAX(I) * ZKMAX RLT 4950
IF({ DCLM(TI).GT.OCLEY) } DCLM(I) = DCLUI} R1T 4951 }
DCIME = DCIMF « DCLMIT) R1T 4952 |
R17 4953 |
RCM(I) = — CFP * SIN{OF)/ClO(I) R1T4954 :
R1T 4955
DCM(I) = DCLEI) * RCM{I) * ZKM R1T 4956
“OCMFS = DCMES + DCM(I) RI1T 4957
R1T 4958
S0 CONTINUE R1T 4959
' R1T 4960
DCLZ = DCLF*DC1F R1T4961
CFP = CFOCI1) + CFOC(2) + CFGCIL3) R1T 4562
IFl TFe€fQela ) DCDFS = DUNT(CFPy DF{1)y Xly Yle Fly &+sBe&v4e2) R1T 4963
IF( TFL.EQ.2. ) DCDFS = DLNT(CFP, DF{Ll)e X2y Y2, F23 5,645:4,2! RIT4966 :
199 '
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c
C

IF( TF.GF.3.) DCOFS = DLNT(DCL2, CFPy X3, Y3, F3y 6¢%9 6v4+2)

200

GO YO 100
60 CALL LNTP{DF(1l); DCIF, XDF, FDC1F¢ NXF, 4)

CALL LNTP(DFIl1l), DCIMF s XDFy FDCMXF NXF, %)

CALL LNTPI(DF(1)y DCDFS,XDF, FCOF, NXF, 4)

CALL LNTP{DF(1l)+ DCMFS,XDF, FCMF, NXF, 4)

CALL LNTP(DF{1), CPF, XDF, FCPF, NXF, %)
100 IF{ TS.LE.0. ) GO TO 200

IF{ TS.GEe%4. | 30 TO 150

LEADINE-EDGE DEVICE L2 2 1]

0s = ACOS{1l. - 2.%CS0OC)

CILE = 2.,*%(SIN(OS) - 0S)

CMXLE = 2.,* SIN{OS)

CM{ E = (1+~CSOCI®SINIOS]) TILE

DSK = DS/57.2956

NS = TS

CALL LNTPIROT, EMAX, XROT, YEMAX{L1,NS), 542}

CALL LNTP{DSy EDyXXDSy YED{L1,NS)e &, 2)

0C1S = CILE * DSR

CCIMS = CMXLE * EMAX # ED * DSR

DCDSS = 0.0

DCMSS = CMLE * DC1S

GO T0O 200
150 CALL LNTP{DS, DCl1lS, XDS, FDC1S,; NXS, 4)

CALL LNTP(DS, DCIMS,XDSy, FDCMS, NXS, &)

CALL LNTPIDSy DCDSS+XDSy FDCDSe NXSy 4)

CALL LNTP{DSy DCMSS,XDSy FDMS, NXS, 4)

CALL LNTP(DS, CPSs, XDS, FCPSe NXS,. &)
200 IF( KPRINT(27).EQ.1 ) HRITE{6,1000) OC1F, DCLlMF, DCDFS, OCMFS,

1 DC1S, DC1MS, DCDSSe DCMSS, CPF,y, CPS, DCL, ETAy Cl10,

2 DCLM, RMAX, ZKMAXy DCM, RCH, ILKM, CLLE, CMXLE, EMAX,

3 €Dy, TFy 7S, DF, DS, CFOC, CSOC, OTE, ROT
1000 FORMAT{SXs *SSET DUMP* /(5X, 7F15.5) )

RETUFPN
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SUBROUTINE DSET(RF' dFO, BSI, 8SU, CF)
AERODYNAMIC CONTROL ROUTINE FOR HIGH LIFT SYSTEMS
COMMON /BLKCO2/ DCLOF, DCLOSs DCLMF, DCLMS, C_DMINs DCLF, DCLS,

1 SPLANXs DCMO, DCMCL, RCLA
COMMON /BLKCOl/ C1(11), AK, DCL, C2({64), DC1F, DCLMF, DCOF3,
1 DCMFS,DC10S,DCLMS,DCDSS yOCMSS,CPF,CPS,C3(13)

COMMON /BLKGO1l/ Gl(Z200)

COMMON /BLKMX3/ SPAN(G6), VYTPR(4&)y FKBL 6¢4)y FKS(6)y FKD{ 644)
COMMON /BLKMX9/ SPAN&(5),YBFIL(5), FKAL5,5),

1 SPAN5{5), YBFI2(3), FKF(5,3)

KT = 1,0

SWPLE = Gl(103)

SWPMC = Gli49)

" TPR = Gl{8l) .
AR = (51{80)

SPLAN = Gl(82)

oCcLS = 0.0

K81 = DLNT(BFI, TPRy SPAN, YTPR, FKBy 644y 642,2)
ZXB80 = DLNT(BFJy TPRy SPAN, YTPR, ['KBy Osé4y 692,2)
K8 = JKBO - ZKBI

ASC = SQRY(la = (le=CF)=x=%x]1,61 )
IKC lLe # 14875 * (1.~ASC)%*%2 /AR

CALL LNTP(BSI, ZIKSI,» SPAN, FKS, 6, 4)
CALL LNTP(BSOs IKSO, SPAN, FKS, &, &)
ZKS = IKSO - ZKS1

SPLAN * (1. ¢ (CPF~1.)/{1.+TPR) #* (2.~(1.-TPR]

1 *{BFO + BFL[)) *(BFQ ~ BFI)

2 + {TPS~=14)/01.4TFR) * (2.,-(l.~-TPR)*{BSO-BSI})
3 * (BSO - BSI) °)

SPLANX

v
AR/(2. + SQRY(4&4.+ (SPLAN ® AR/SPLANX /COS(SWPMC]))=22) )

20 CLOCL =
CLOCIR = AR/(2.+ SQRT{4.+ (AR/COS(SWPMC})%22 } )
RCLA = CLOCL/CLOCIR
DCLOF = IKT *= DCLF * CLOCL1 * ZKC * ZKB
CCLME = 27T #* DCIMF * CLOC1 * IZIRC % IKS # COSiSWPRC)

OCLOS = DCLOS * CLOC1 * ZIKS
DCLMS = DCIMS ® CLOC1l * ZKS * COS(SWPLE)

30 WRiTFE(6,1000) ZKB, ZIKC, ZKS, CLOCl, DCiF, DClMF, DC10OS,

1 OC1MS, DCLOS, DCLOF
CALCULATION OF DRAG PARAMETERS

SWPHL = ATAN(TAN(SHPLE) — 4./AR * [1.-TPR)/{(L.+TPR) * {i.-CF) )
201
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DOO

c

IKDI = DULNT(BFI, TPRy SPAN, YTPRy FKD¢ 64 49 6, 2+2)
K00 = DULNT(BFO, TPR, SPAN, YTPR, FKDys 6¢ &¢ 6, 2.2)

2KD = ZKDO - IKDI

40 CONTINUE
E = AR/6.283
D = BFD

IKA = DINT(E, BFI,SPAN4, YBFI1,FXA, 5y S5¢ S5¢ &, 2 )
IKF = DLNT(D, BFI.SPANS: YBFI2,FkFe 5¢ 3y 59y 2, 2 )

45 WRITE{641001) SWPHL, IKD, ZKA, IXF, CDO, SWPLE, ARy TPR, AK, DCL

EK = 0.31831/AR/AX

50 CONTINUE

OCLF = (1.-EK) * DCLOF/(1,+#1.16%CLOC1*(.5-CF} )
coc = 0.0

IF{ EK.LT.1.0 ) COC = (DCLF*%2 + 2,30CLF*0OCL)*0.31831/
1 (AR = {]1,-EK})

OCOF = DCDFS * CGS{SWPHL) * IKD
DCODS = DCDSS *= CCS(SWPLE) * IKD
cD! = ZKA * ZKF * DCLOF*+2 %0,318351/4AR

OCOMIN = DCDF + DCDS + CDI + CDC
WRITE(6,1002) DCOMIN, CDis OCDSy DCOF, OCL,» DCLF, CODC

60 RETURN

1000 FORMAT (1H1, 10Xs ®HIGH LIFT CONSTANTS®, // 10X

*IK8 =% Fl0.6y 10X *ZKC =* FlU.6y 10X SIKS =#
F10.6 /7 10X *CLOC1l=* F1l0.6, 10X *OC1F =* F10.6,
10x #0C1MF=* F10.6 / 10X %OC10S=* F1l0.6, 10X
*DCIMS =% Fl0.0y 10X

*DCLOS=* Flu.6 /10X *DCLOF=* Fl0.6 )

O &N

1001 FORMAT{ /// 10X *SWPHL=% Fl0.6, 10X *ZKD =% Fl0.6,

10X *IKA =% Fl0.6 / 10X ®IKF =% F10.6, 10X
*C00 =% Fl0.6, 10X *SWPLE=¢ Fl0.,6 / 10X

*AR =% Fl0.6, 10X #TPR =% F10,6, 17X

*AK =% F10.6 /710X *DCL =% Fl10.6 }

L TN XY

1002 FORMAT( ///710X¢ *DCOMIN =% F10.6¢ LOX *CDI =% Fl0.6, 10X

*DCDS =* F10.6 /10X *OCOF =& F10.6, 10X

[SE

1003 FORMAT (46F10,6)

END

202

*DCL =% F10.6, LlOX *DCLF =% F10.6 /10X #*CDC =*Fl0.6 |

cC = 00103
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i SUBROUT INE MSET(BFI, BFO, 8SI, 8SO ) R1TS113
L RITS114 i
boe COMPUTES MOMENT SHIFT DUE TO FLAPS AND SLATS AT CL = 0 RATS115
e R1TS5116 ;
' COMMON /BLKCO02/ DCLOF, DCLGS, DCLMF, DCLMS, DCDMIN, DCLF, DCLS, R1T5117
. ] SPLANX, DCMO, DCMCL, RCLA RiTS118 :
! COMMON /BLKCOL/ C1(77), DCLF, DCLMF, DCOFS, DCMFS, RITS5119 3
; 1 DC1S, DC1MS, DCDSS, DCHSS, CPF, CPS, C21(13) R1T5120
COMMON /BLKGOL/ G1{200) R1T5121 !
¢ RIT5122 L
COMMON/BLKMXT/ SPAN2(11), YTPR2(3), FKSK(11,5) R1T5123 | ]
COMMON/BLKMX8/ SPAN3(6), YTPR3(4), FKM(6,4) R1TS124 3
c R1TS5125
f TPR = Gl(81) RITS5126 l
| AR = G1(80) R1TS127
i SWPMC = GL[49) RITS5128 \1
‘ CMCL = C1{15) RITS129 ,
! CLA = CL(17) RIT35130
j ALO = Cl1{18) RITS131 !
c : RIT5132 i
C FLAP CALCULATIONS START HERE R1TS133 li
. C RIT5134 ’
. DCMAF = 0.0 R1TS135
OCMCLF = 0.9 R1TS136 b
IF( DCKFSeEQe0e0.AND.DC1F.EGs0sCcAND.CPF.EQ.0.0 ) GO TO 40 R1TS5137 :
c R1TS5138
IKSWI= DLNT(BFl, TPR, SPAN2, YVFR2, FKSW, 1l 5, 11, 2, 2) R1TS5139
IKSWO= DLNT(BFO, TPR, SPAN2, YTPR2, FKSW, 11o Sy ll, 2, 2) R1T5140
IKSW = ZKSWO = ZKSWI RITS141
C RITS142
IKMO = DLNT {BFO, TPR, SPAN3, YTPR3, FKM, 6, 4y 6, 2y 2) R1TS143 ;
IKMI : DLNT (BFI, TPR, SPAN3, YTPR3, FKM; 6o %y Oy 2, 2) RIT5144 |
IKM = IKKQ - ZKM] RIT5145
¢ R1T5146
DCMAF = DCMES * CPF#%2 * JKM ¢ 0.5 * AR * TAN(SWPMC) RITS147
1 * DCLIF * ZKSW R1T5148
C _ R1T5149
DCMCLF = (~0.25 * CPF ®(CPF-1,) ¢ CMCL * (CPFe#32-1.)}#% ZKM R1T5150
40 CONTINUE R1T5151
c RIT5152
c SLAT CALCULATIONS START HERE R1T5153
C R1T515¢
OCMAS = 0.0 R1TS155
DCMCLS = 0.0 R1T5156
IF{ DCMSS.EQ.0.0.AND.DC1S.EQ.0.0.AND.CPS.EQ.0.0 ) GO TC 50 R1T5157
IKMSO = ODLNT(BSO, TPR, SPAN3, YTPR3, FKN, 6, &, 6, 2, 2} R1T5158
IKMST = DLNV(8SI, TPR, SPAN3, YTPR3, FKMy, 69 4y 69 24 2) R1T 5159 i
IKMS = ZKMSO - ZKMSI R1TS160 ;
c RITSL6L
IKSNSO = DLNT(BSO, TPk, SPAN2, YTPR2, FKSW, 11, 5, 11, 2, 2) R1T5162
IKSHST = DLNYIBSi, TPR, SPAN2, YTPRZ, FKSW, ll, S, Ll, 2, 2) R1T5163
IKSHS = IKSWSO ~ ZIKSWSI RITS5164
c R1T5165
DCMAS = DCMSS ® CPS®%2 = ZKMS ¢ 0.5 ® AR * TAN{SWPMCI R1TS166
| s OC1S * IKSWS R1TS167
c RITS168
203 |
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c

OCMCLS = (~0.25 * CPS *(CPS—-1.) & CMCL * (CPS*%2-1.))% ZKMS

ADD FLAP AND SLAT MLAENTS

50 OCMA = DCMAF + DCMAS
DCMCL = DCMCLF + DCMCLS

CcLo = =CLA * ALOD

OCM0 = DCMA - CMCL * (DCLOF + DCLOS) - CMCL * (CLO+DCLOF+DCLOS)

WRITE(64100L) DCMAF, DCMAS, DCMO

1001 FORMAT({///10X,*DCMOF = #F10,6/10X,*DCMHOS = *F10.6/
1 10Xy *0CNH0 = * F10.6)
RETURN
END

204
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SUBROUYINE DAERO(ALPHA, ClLy CDy CMy AGRD,y CLGy CDG, CMGy Hy OF)

COMPUTES LIFT MOMENT AND DRAG FCR FIGM-LIFT SYSTEMS IN
FREE AIR DR GROUND EFFECTY

COMMON /BLKC02/ DCLOF, DCLOS, DCLMF, UOCLMS, OCDMIN, DCLF, DCLS,
SPLANX, DCMO, OCMCL, RCLA

COMMON /BLKGOL/ GL(200)

COMMCN /BLKAO2/ Al{433)

COMMON /BLKAD3/ A03{12), CMAC, AO3A(T)

COMMON /BLKAO4/ AZ{66), BFLC, A3(4), BF20, A4(9)

COMMON /BLKCOL/ C1l(4), COMINB, C2(b)y FK, DELCL¢ CMO, CMCL,
XACWB, CLA, ALO, C3{19), COWING(4)s CT(12),
CLAWy CLAN, CLAT, AH, BHy HSTAR,
Cal5)y CLMAXB, ABRKy AMAX, DAMAX,
€5(25), DEDA, C6(6)

DIMENSTON XxDx{6), YAUS), YB(6), XTR{€)y YAR(4)y ZL( 6,4},
XBFl6), 2216)

DATA X0X / —1lay —eby —o v 02' - la /v
YA / —3.71'-3003'_2.63.-2-36'-2.13'-2l /'
¥YB / +466,,.5106644.9010lal-1.171 /

FIG.S 4.T7.1-18A8 IN DATCOM

CATA XTR / lay 2e0 3es Gy Sey 6o /s
YAR / &ap boy Bay 10. /,y
Zl ’ cBZSg.""Z'."“S'. 126|.115'.1[2' 085501712'.138'Q715'
.71-695' .L8'.115'-727l.102!.69'0685'
-895,: 716'. 723'.697’-68' .6?5 l'
XBF / Oeyv o2¢ o%¢ .6y o8By 1o /y
lz , OOI -3" -58' 016' 089' l. ,
SPLAN = Gl(82)
AR = G1(80)
TR = G1(81)
CCDLG = C5(21)
ESWQC = G1(102)
OMEGA = G1{110Q)
XH = Gl {109)
cLO = ~CLA%ALO + DCLOF + DCLOS
CLMAX = CLMAXB + DCLMF + DCLNS
CLAHL = CLAN ¢ CLAT ¢ CLAR * RCLA
AK = FK * SPLAN/SPLANX
ncL = DELCL ¢ DCLF ¢ DCLS
COMIN <« CDMINB + DCDMIN ¢ DCOLG
ALIN = (CLMAX ~ CLOJ/CLARL -~ DAMAX
cL = CLAHL * ALPHA ¢+ CLO

IF{ ALPHA.LE.ALIN J} GO TN 20

DELM = CLAKL * (ALIN + 2.= DAMAX) ¢ CLO - CLMAX
DEL =({ALPHA ~ ALIN) *0.5/DAMAX j*%2 * DELM
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c

o060

30 CMovYOT

L = CL - DEL

20 CD = CDMIN +AK®{CL ~ OCL)**2

IF{ ALPHA.LE.ALIN ) GO TO 30

EQ * 0,31831/AR/AK

E = EO + (0.3 - E0) = 0.5 * (ALPHA - ALIN)/DAMAX
IF({ E.LE.0.0 ) E = 0,1 '

cD =z COMIN + 0,31831/AR/E * [CL - DCL)*»2

CMO0 + DCMO
CMCL + DCMCL
CLAT x (ALPHA-HSTAR)
CL - CLTAIL
CMOTOT + DCMDCL * CLwWB
=CLTAIL * XH * COS(ONEGA — ALPHA/57.3)/CMAC

OCMDCL
CLTAIL
cLwB
CM

GROUND EFFECTS ARE NOW CALCULATED

OCLWG = 0.0
OCLTG = 0.0
DCMWG = 0.0
OCMTG = 0.0
GCDG = 0.0
AGRD = ALPHA
OMEGA = G1(1i0]}
BO2 = Al{240)
Dx08 = G1{106)
CRrROB = GL(105)
HTZ = Al(432)

IF{ H.EQ.0.0 )} GO TO 50

CDWNG = CDOWING( L) + COWING(2) + COWING(3) + CD - COMIN
CALL UINTP(DXQOBy A, XDXes YAy, 6,5 &)

CALL LNTP(DXOB, By XDX, YBy, 6, 4}

SIGP = 2.71828 **{A * {H/802) 4%B )}

H/(CROB*RO2) *“D.5

A20 9.1189 * CL /(CUS{ESWQC)*x2)

DLOLN 0.058/(HUC**1,7) =—0.0085/HOC * A20

[F( HOC.LT.0s% ) ULOLO = OLOLD - 0.02/(HOC*%2) + 0.05/HOC

HOC

]

ODCLF = —=.142 #.22T2*%*HOC -,0902%HOC**2

S1G6 = 2.71828 *%{-2,48 = (H/B0O2)%%,768)

R = SQRT{1l. +{H/BO2)**2 ) - H/BO2

T = 0.03979 *« HUC /7 (HOC**2 - .015625)

DCLWG = (9.12/AR #7.16%CROBI *= CLWB * CLAW * SIGP * RCLA

+ 0.5 * AR * CROB * DLOLO * R =* CLNWB
+ DOCLF * {DF/50.)%%x2

OCDGl = =SIG * 0.31i831*CLWB**2/AR
0CDG = DCOGL1 —(COWNG + DCDGLlY =R *7 =CLWB

GROUND EFFECYS NN HORIZONTAL TAIL ARE CALCULATED
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. ; IFU CLAT.EC.0.0 ) GO TO 40 ° R1T5298 ]
- c R1T5299 E
s TRIV = &, R175300

, IF( TR.NE,0L0 ) TRIV = 1./TR R1T5301 !
{ BPWQOB = DLNT{TRIV, ARy XTR, YAR, Il 6244 64 442) R175302 :
c R1T5303
BF = BF1O R1T5304 :
IF( BF20.GY4BF ) BF = BF20 R1T5305 '
{ CALL LNTP(BF, BFOBWPs XBF, 22, 6, 4) R1TS5306 Ly
c ~ R175307 D
SPAN = BD2 =2, RET5308 i
. BWP = RPWOR * SPaAN RLY5309 4
_ BFP = BWP * BFOBWP R1T5310 1
C R1T5311
B8EFF = BWP R1T5312 ;
IF( BFP.NE. 0.0 )} BEFF = CLO/((CLU -DCLOFJ /Bwi + DCLOF/BFP) R1T5313
c R1T5314 1
HH = (H « HTZ)®COSIALPHA/ST.3) — XE¥SIN{ALPHA/ST.3) R1T5315 :
DE = DEDA * ALPHA * (BEFF*%2 + (HH-H)*%2)/(BEFF**2 +(HH+H) %*2)R1T53]16
C RLT5317
DCLTG = DE * CLAT/(L.~DEDA) R17T5318
40 AGRD = ALPHA -(DCLWG +DCL TG /CLAHL R1TS319 3
N o R175320 3
| DCMWG = DCMDCL * DCLWG R1T5321 4
i OCMTG = -DCLTG * XH * CNS(OMEGA —AGRD/57+2956) RITS322
1 c R1T5323
{ 50 CLG = CLWB + CLAT *[AGRD-HSTAR) + DCLTG R1T5324
i CMG = CMOYOT + DCMDCL * CLwWB R175325
{ 1 —{CLG-CL'¥B) * XH *COS(CMEGA ~AGRC/57.2956) R1T5325)
; cDG = CD + DCDG R175326
I ¢ R1T5327 :
! RETURN RiT5328 1
. END R1TS329 i '
i CC = 00145 -
: |
: i
. . .
!
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SUBROUTINE ATMOS ~~  'TRACE 7 GOC 6600 FIN ¢3.0-P351 OPV={ 06/2
SUBROUTINE ATMOS (ZFT, TM, SIGMA, RHO, THETA, DELTA, CA, AMU, K) CS

c THIS IS A SUBROUTINE TO COMPUTE CERTAIN ELEMENTS OF THE 1962 CcS
c UsS. STANDARD ATHOSPHERE UP TO 90 KILOMETERS. cS
c cs
[} BRUSFAGIEBUSIVEBBBBBSBINFIRRUGH PSRRI EIVILFARRISITB ¥R 453350338 (S
c cs
c THIS MODEL REPRESENTS MEAN ANNUAL, MID-LATITUDE, DRY AIR Cs
c CONDITIONS., DATA ON LATITUDINAL AND SEASONAL VARIATIGNS ARE CS: 1
c A/AILABLE FROM THE OFFICE OF THE STAFF METEOROLOGIST (ASD/KE). CS:
c cs:
c CARE MUST BL EXERCISED WHEN USING THIS AND OTHER "MODELS FOR CS: 1
C ENGINEERING PURPOSES AND IT IS STRONGLY URGED THAT USERS CONTACT cs:
c ASO/WE FOR INTERPRETATION AND ASSISTANCE. CS:
c . CS14
[ Lo ETRIEI RIS 2 2 2 3 24 SANBHIFVFIFIBLVIBBRIVIFIVI BR300 8%8 (S
c ' . Cs1
c CALLING SEQUENCE... CSs3 1
c Cs1
c CALL ATMOS (ZFT, TH, SIGMA, RHO, THETA, DELTA, CA, AMU, K) cs1 ¢
c ZFT = GEOMETRIC ALTITUDE (FEET) cs1
C ™ = MOLECULAR SCALE TEMPERATURE (DEGREES RANKINE) Cs1
c SIGHA = RATIO OF DENSITY TO THAT AT SEA LEVEL Ccs1
c RHO = OENSITY (LB=SEC®®2+FT**(~4) OR SLUGS-FT**3) cst |
c THETA = RATIO OF TEKPERATURE TO THAT AT SEA LEVEL Ccst j
c _ DELTA = TIO OF PRISSURE TO THAT AT SEA LEVEL ) cs1
7 CA = SPEED OF SOUND (FY/SEC) CS1
c ANU = VISCOSITY COEFFICIENT (LB~SEC/FT®*2) €St
C i cs1
c K= { NoRMAL 7 T ' cst |
c = 2 ALTITUDE LESS THAN =-5000 METERS OR GREATER THAN 90 KM cs1
c 3 FLOATING POINT OVERFLOM CS1
c CSt
c ALL DATA AND FUNDAMENTAL CONSTANTS ARE IN THE METRIC SYSTEM AS Cs1
C THESE QUANTITIES ARE DEFINED AS EXACT IN THIS SYSTENM, cst |
c cs1
c THE RADIUS OF THE EARTH (REFT59) IS THE VALUE ASSOCIATED WITH THE cs1 |
C 1959 ARDC ATMOSPHERE SO THAT PROGRAMS CURRENTLY USING THE LIBRARY cS1
c ROUT INE HILL NOT REQUIRE ALTERATION TO USE THIS ROUTINE., Ccs1
DIMENSION HB{10) ,THB(10) ,DELTAB(10),ALM{10),ARAY(10,4) CS1
EQUI JALENCE(ARAY (1,1) ¢HB) , (ARAY {1,2) ,TMB) , (ARAY(1,3),0ELTAB), cst| |
» (ARAY (1)6) ,ALN) CSt |
DATA ((ARAY(I,J)sJ=1,4&),1=3,10)/ Cst
X "}50'0 B 320,65 [} 1.,75363 E 00 Y =65.5 ] 951 :
X 8; 8 ’ 286.15 i.gg0000 € 00 , -6.5 s CS1 !
X 11.0 [] 216.65 '] 2.23361 E-ui [ 000 ] C51 i
X 20.0 ' 7216-55 ’ 5.40328 E~-02 , 1.0 sy CSi
X 32.0 P 220.65 6.56663 E-03 , 2.8 »y CS1
X £7.0 ’ 270.65 1.09455 E-03 ', 0.0 s CS1
X 520 ’ 270.65 5.82289 E-0& , =2.,0 s CS1
X 61.9 ] 252.65 1] 1079718 E-0& y =l o U 1} cs’.
X 79.0 [ 180.6 ] 1. 024610 €=-05 ? 9.0 '] CSi
X 88,743 5, 180465 5  1.62230 E=06 , 0.0 /7 Csi
DATA REFTS59/2,0855531E 07/, 62 79.80665/, Cst1
A ANZ 728,364% /7y RSTAR /76,31432/, Cs1
A FTTOKM/3 .848E-04 7y S /7110. 4 7/, Ccs1
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LOROUTINE ATHOS TRACE COC 6600 FTN V3. 0-P351 OFTsy 06722
¢ AMUZ /1.2024E-05 7/, CAZ 71116.45/7,
0 RHOZ /0.07647% /v GZENG /32.1741/

OO0

CONVERT GEOMETRIC ALTYITUDE TO GEOPOTENTIAL ALTITUDE
HFT = (REFT59/(REFTS9+ZFT)I*2FT
CONVERT HFT AND ZFT TG KILOKETERS
Z = FTTOKM®ZFT
H = FTTOKN®*HFT
X=z1
TMZ = TMB(2)
IF (HelLT4=5.0,0R42:6T7,90,0) GO TO 16
DO 10 M=1,10
IF (H=HB(M)) 11,12,10
10 CONT INUE
GO TO 16
11 B = M-
12 DELH = H-HB(M)
IF C(ALM(M) .EQ.0.0) &GO TO 13
TMK = THBIN) +ALN (M) *DELH
GRADIENT IS NON ZERGQy PAGE 10y EQUATIOH I.2.10-(3)
BDELTA = DELTAB(M)* ((THB(M)/TMK) ** (GZ*AMI/ (RSTAR*ALM(M))))
GO TO 14
13 THK = THB(M) )
GRADIENT 1S ZERO, PAGE 10, EQUATION I,2,10-(4)

DELTA = DELTAB(M)*EXP(~GZ*AMZ7DELH/ (RSTAR®THB(M)))
i6 THETA = THK/TMZ
SIGHMA = DELTA/THETA

ALPHA = SQRT(THETA®#3)% ((TMZ+S) /7 (THK+S))
CONVERSION TO ENGLISH UNITS
T = 1.8%THK
RHO = RHOZ®SIGMA/GZENG
CA = CAZ*SQRT (THETA)
AMU = AMUZ®ALPHA/GZENG
CALL OVERFL(J)
GO TO (15,17), J
15 K = Ke2
G0 TO 17
16 K = 2
17 RETURN
END
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UBROUTINE PLSQG ~ TRACE COC 6600 FTN V3.0-P351 OPT=1 06/22 3
SUBROUTINE PLSQ{X,Y,NyK,CyLIST,EMAX,ERNS,EMEQ) CS1
c cSst
c PLSQ POLYNOMIAL LEAST SQUARE CURVE FIT Cst 1
c CSsi
c cS1
c PLSQ WILL FIT A GSIVEN SET OF DATA TO A . ©Cst
c POLYNONIAL OF DEGREE K OF THE FORMes. cst ]
c CSs1
c YSC(K41)4CIK) *X4C(K=1) X824 .., +C(2)* X% (K-1) ¢S (1) 2 X¥8K cSs1 }
c CSt
¢ PLSQ THEN COMPUTES THE MAXIMUM ERROR AND ROOT csi
c MEAN SQUARE ERROR OBTAINED BY USING THE C cs1t
c COEFFICIENTS TO RE=-COMPUTE Y FROM X , cSy
c cs1
c USAGEs .. cs1
c : cs1
c DIMENSION X(N), Y(N}, C(L) CcSs1
c WHERE L IS K+t cs1
c CALL PLSQ(X,Yy)NsK,C,LIST,EHAX,ERNS, ENEQ) ~Cst
¢ CS1
c WHERE, cst
c CcS1
c X IS THE ARRAY OF N INDEPENDENT VARIABLES cst
. C _ cS1
c 'Y IS THE ARRAY OF N DEPENDENT VAKIABLES B cS!
c CcS1
c N IS THE NUMBER OF INDEPENDENT (DEPENDENT) CcSt
c VARIABLES _ Cs1
c CcS1 i
c K IS THE DEGREE OF THE LEAST SQUARES POLYNOMIAL Cs1 ‘
c Ccsi '
c € IS THE ARRAY OF THE COEFFICIENTS,HIGH CROER CcS1 1
c TO LOW ORDER, OF THE LEAST SQUARES POLYNOMIAL cS1
c CS1
c LIST =0 SUPPRESSES THE ERRCR ANALYSIS OUTPUT csi ]
c =1 GIVES THE ERROR ANALYSIS OUTPUT CSi )
c CcSsi
c EMAX IS THE MAXINUM ABSOLUTE ERROR OBTAINED ' CSi 1
c BY USING TME COMPUTED C COEFFICIENTS TO cst }
c APPROXIMATE THE DEPENDENT VARIABLE cs1 i
c - cS1 {
c ERMS IS THE ROOT MEAN SQUARE ERROR ORTAINED est
(v BY USING THE COMPUTED C COEFFICIENTS TO CS1
c - " TAPPROXIRATE TRE OEPENDENT VARIABLE Cs1
c cs1
c EMEQ IS THE MAXIMUM DEJIATION FROM UNMITY CcS1
c IN THE LINEAR SYSTEM CHECK SOLUTION cst
c CcSs
c _ cs1
c PLSQ CALLS SUBROUTINES FXEM AND MTXEQ CcS1
c . cSs1
C PLSQ USES 1309 CELLS OF BLANK COMMON cst
c CS1
c cst
CoOMHOM NTXEQT (664)y CF, DIF, I, J, JC, JK, cSst
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ﬁ:uaROUTINE PLSQ TRACE COC 66008 FTN V3,0-P351 OPT=1
5 v Ly LLy LUy My SUM, XI, XM(576),
. XMAX, XMIN, XP, YC, YM(48)
DIMENSION X(N), Y(N), CC20),
. XOP (48) , XYDP(24)

[ X e X o]

OO0

OO

20
25

AaOOn

A

30

40

[s Ny Xy X 1]

EQUIVALENCE (MTXEQT(1),XDP(1)), (MTXEQT(97),XYDP(1)}
DATA KMAX/ 23/

CHECK K AND N FOR PROPER RANGE

IF (K +6Ts KMAX +OR« N .LEs K .ORs K +LE. 0) GO TO0 200
L=K+1

FINO MINIMUK AND MAXIMUM VALUES FOR X

XMIN=X (1)

XMAX=X (1)

00 10 I=2,N

XMIN = AMINL (XMIN,X(I))
XMAX = AMAXL(XMAX,X(I))

ZERO DQUBLE PRECISION ARRAYS FOR SUMMING

M=2*K~>1

00 20 I=1,¥
XOP(I) = 0,0
00 25 I=1,L
XYDP(I) = 0.0

TRANSFORN RANGE OF X TO (-1,+1) AND
COMPUTE SUMS OF POWERS OF X AND SUNS
OF Y TIMES POWERS OF X

Ci 2.0 7 (XMAX = XMIN)
c2 (XMAX + XMIN) /7 (XMAX = XMIN)
LL=K+2

LUs2®%K+1

00 40 I=1,N .

XP = 1,0 -
XI = €1 * X(I) - C2

D0 30 J=1,L
XOP{J) =XOP (J) +XP

XY 0P (S)=XYDP L J) 4 XPBY (])
XP=XP*X1

00 40 J=LL,,LV '
XDP(J)=XDP (J) +XP

XP=XP*X]

STORE ABOVE COMWPUTED SUMS IN ARRAY Xn
AND COMPUTE ROW SUHMS FOR CHECK SOLUTION

00 50 I=1,L
LL=I+L
YM(LL)=0.0
L=(I-1)*L
JK=]~-1
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UBROUTINE PLSQ

OO0 o000

OO0 0

OO0 (> N

50
€0

70

80

sa

100

1140
120
130

TRACE COC 6600 FTN V3,0-P351 OPT=1 06/22

D0 50 J=i,L cS1
K=K+ 1 Ccs1
JC=LU+J Ccs1
XM (JC) =XDP (JK) CcSst
YM (LL) SYM(LL) ¢ XM (JC) CS1
00 60 I=,L CcSt
YH (D) =XYOP(I) . cs1
cst

SOLVE THE SYSTEM XM*CxYH cs1
131

CALL MTXEG(XMyYM,YM,L,2) cs1
CS1

R<ORDER AND MOVE SOLUTION TO C AND FIND cst
MAXIMUN ERROR IN CHECK SOLUTION gg:
b

ENEQ=0,0 cst
00 70 I=1,L cS1
KaK=T+2 cSt
CCIKI=YNLI) cs1
JC=I 4L Ccst
EMEQ=AMAX1 (EMEQ, ABS(YN(JC)=1.0)) cs1
cst

ADJUST COEFFICIENTS FOR ORIGINAL RANGE cS1
oF X cs1
) cs1

00 80 I=1,K cs1
00 80 J=1,I cS1
C(d = CLJ) * €1 ¢St
Cl = (XMAX + XMIN) /7 2.0 CS1
D0 90 I=1,K Ccsi
NeL-I44 cs1
00 30 J=2,H cS1
C(J) = ~C1 * ClJ=1) + CUJ) CcS1
cst

INITIATE PRINT OF ERROR ANALYSIS IF LIST ,NE. 0 cSt
cst

IF (LIST,EQ.1) PRINT 1001 Ccsi1
csi

COMPUTL NAXIMUM AND ROOT MEAN SQUARE ERRORS cs?
AND OUTPUT ERROR ANALYSIS IF LIST .NE. 0 csi
cSt

EMAX=0.0 cs1
SUM=0.0 GS1
00 130 I=1,N CS1
S =C (1) cst
D0 160 J=1,K CcSsi
YC=YC*X (1) +C (J+1) cs1
DIFsYC-Y(I) cs1
IF (LIST.EQ.0) GO TO 120 cs1
IF (I ,GT. L) GO TO 110 CS1
PRINT 1002, I, X(I}, Y(I), YC, c(n cs1
GO TO 120 Cc51
PRINT 1002, I, X{I), Y(I), YC, Ccs1
EMAX =AMAX1 (EMAX,ABS (DIF)) cs1
SU M= SUNDIF**2 cs1
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JUROUTINE PLSQ TRACE

L ~ ERWS=SQRT(SUN/FLOAT(M))
; IF (LIST.EQ.1) PRINT 1093, EMAX, ERMS, EWEQ

RE TURN

GIVE ERROR MESSAGE AND RETURN TO
SYSTEM VIA FXEM

o0Oao

200 PRINT 1000, N, X

CALL SYSTEM (200,1L )
! RE TURN
1000 FORMAT (3HON=,T12,3H K=, Ii2,29HINCORRECT FOR SUBROUTINE PLSQ)
1004 FORMAY (1H1,20X,32HPLSQ POLYNONIAL LEAST SQUARE

#24LHCURVE FIT ERROR ANALYSIS//

SeHO T,21X,9HX - GIVEN,11X,9HY - GIVEN,11X,
i S40HY -~ FITTED,12Xs5SHERROR,; 16X, #HBLI) 7/)

1002 FORMAT (1X,I5,8X,5(1PE14.696X))

1003 FORMAT (4HD,9X,SHEMAX=,1PE15.6, 9X,SHERNS=,E15.6,

#9x ,5HEMEQ=,E15.6)

END

-
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WBROUTINE MTXEQ TRACE

0000000 DODOO0OONOOO0

[N Xy OO0

OO0

OO0

10

20

SUBROUTINE MTXEQ(A,XyByN,K) oSt
€S1

MATRIX EQUATION SOLVER - (7094 FORTRAN IV) CS1.
€St

USAGEs s+ csi
Cs1

TO SOLVE THE LINEAR SYSTEM AX=3 cs1
CSi

CALL MTXEQ(A,X,B,yNyK) CSs1
CS1

WHERE A MUST BE DIMENSIONED N X N cs1

X MUST BE DIMENSIONED N X K cs1

8 MUST BE DIMENSIONED N X K CS1.

N IS THE NO. OF EGUATIONS (ROLS IN A,X,B) ¢St

K IS THE NO. OF SOLUTION VECTORS (COLS. CSt

cSs1.

6064 CELLS OF BLANK COMMON ARE USED, €s1
cS1

MOTE eu e ) T0 CHANFE QI!ENSIONS OF ARRAYS C AND PIV, ALSO cst
CHANGE VALUES OF HMAX AND NKMAX IN DATA STATEMENT. S

CcS1

| cst

DIMENSION AUNyNYy BI(NyK)y X(N,K) CS1
COMMON ATPE, I, IFROM, IPi, IPIV, ITO, CS1
1 Jy KP, L, NP,_NPi. NPJ’ NPK, RM CS1
COMMON PIV(26)y C(24,26) CS1
DATA NMAX, NKMAX/ 24, 26/ Ccsi
Ccs1

GET ARGUMENTS N AND & CcSii
Sy

NP =N Cs1
KP =K CcS1
CS1

ST N ANDO K FOR CORRECT RANGE CS1
csi1

IF INPoLEeBORs NP .GT.NNAX) GO TO 190 csy
IF (KPoLE«s0.ORe (NP+KP) +GT NKMAX) G0 TO 190 cSs1
. CcSs1

MOVE ARRAYS A(CI,J) AND B(I,J) INYO C(I,J) Ccs1
CS1

D0 10 J=1,NP CS1
DO 10 I=i,NP CSt
C(I,J)=A(T,J) CS1
DO 20 JS=4.KkP cS1
NP J=NP+J CS1
DO 20 I=1.NP CS1
C(I,NPJ)=B(I,J) CS1
CS»

SEY TO PERFORM N ELIMINATION SHWEEPS (I=1,N) CS1
- Csi

NP1 :NP#+1 cst
NP K= NP & KP Ccs1
DO 120 I=1,NP Cs1
IP1=Te¢1 Ccs1
Csit
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MBROUTINE MTXEQ TRACE T ‘ COC $608 FTN V3.8-P351 OPTsy 96/23
[ SEARCH FOR NEXTY PIVOT RON (I-TH PIVOT IS IN COL. I) (1 §1
c cst ;
ATPE=N, cst i
00 60 JSI, WP cst !
IF (ABS(C(JyI))~ATPE) %0,30,30 cS1
30 ATPE=ABS(C(J,I)) cs1 |
IPIVSY ) csi ;
&0  CONT INUE cst |
c CS1 4
c CPERATE ON THE PIVOT ROMW cS1
c cs1 1
IF (ATPE) 2£0,218,50 » cs1
S0 0O 60 J=IP1, MK cs1
60 PIV(N=CLIPIV,J)/C(IPIV, D) cs1
c cS1
c PERFORM ELIMINATIONS BILOW THE DIAGONAL (COL. D) cS1
c cS1
IF RO M= NP 13y
ITO=NP - _ cs
70 IF (IFROM-IPIV) 80,100,880 cs1
80 RM==C(IFROA,I) csy
DO 90 J=IP1,NPK csy
90  C(ITO,J)=C(IFRON,J) +RN¥PIV(J) csil
ITO=IT0~1 cs
100 IFROM=IFROM-{ cs
iF (IFROM=I) 110,70,70 cg:
. c c
3 c PUT THE I-TH PIVOT ROW IN THE YACATED ROM I , cs1
o [ GCsSy
110 DO 120 JsIP1i,KPK cS1, ;
120 C(I,J=PIJ(‘" B tSs1
c cS1:
‘ i C NOW DO THE BAf * SublUTIONW cS1 :
c CS1i. :
=N cs1| :
130 IP1=] cs1 !
I=sI-1 _ . cs| {
IF (Iy 13@y° . ' CS1i :
140 00 150 JsMPiji; cs1 )
00 158 L=IF1,NP ) cs1 :
150 C.I1,J)3CU1,J)=C(ZyL)*C(L,J) cS1 1
GO TO 130 ‘ cs1, !
c \ C31; !
C MOVE THE SOLUTYION TO ARRAY X(I,JH‘ CSi :
c ¢ cSt. ;
160 DO 170 J=z1,KP 1 cst: i
NP J= NP+ cs1
00 170 I=1,NP csi
170 X(I,J)=C(I,NPJ) cst
180 RE TURN oSt
c cs1
190 PRINT 10060, NP, KP cS1
CALL SYSTEM (2080,1L ) cSt
STOP CSs1,
710 PRINT 1001 cSt
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UBROUTINE MTXEQ TRACE COC 6600 FTN V3.8-P351 OPTs1 08/22

. CM; SYSTEM (206,3L ) == . o : gi
ST 1
1000 FORMAT (SHON=I12,5N KaI12,354 ARE INCORRECT FOR SUSROUT™NE WTXEQ) CSi
1081 FORMAT (37HECET(A):8 IN CALL TO SUBROUTINE NTXEQ) cS1
END CS1 j
216
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